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(54) CHARGED PARTICLE BEAM TRANSFER METHOD 

(57) Abstract: 

PROBLEM TO BE SOLVED: To realize a charged particle beam separate transfer method which is improved in throughput 
using a compressed mask by lessening sub-regions on a mask to successively transfer in space between them. 

SOLUTION: A pattern region 51 P on a mask is divided into sub-regions P1 ,1 , P1 ,2 first two rows of sub-regions P1 ,1 , 

P1 ,2, P1 ,18 are moved in a+Y direction and transferred in order onto a corresponding row of transfer sub- regions 
arranged in a Y direction on a wafer. A third row of sub-regions P3,18, P3.17, P3,10 are moved in a+Y direction and 
transferred in order onto a corresponding column of transfer sub-regions arranged in an X direction on a wafer. The center 
eight sub-regions P3,10 to P3.9 are repeatedly transferred in order onto corresponding continuous different transfer sub- 
regions on a wafer. 
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[Claim(s)] 

[Claim 1] The part at least divides and forms on a mask the pattern which should be imprinted in the specific range of an 
induction substrate in two or more small fields estranged mutually. The charged-particle line to said mask is irradiated by 
making said small field into an exposure unit. While imprinting a pattern, respectively to two or more small imprint fields which 
said a part of small field [ at least ] performs a multiple-times exposure then, and change on said induction substrate with 
these exposures In the charged-particle line imprint approach which adjusts the pattern imprint location to said induction 
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substrate, and imprints a predetermined pattern in the specific range on said induction substrate so that said small imprint 
* field corresponding to said small field may touch mutually on said induction substrate When the sequential exposure of the 
charged-particle line is carried out to the small field arranged in the one direction when one train or two or more trains were 
considered as a unit within limits to which it was restricted on said mask, How to carry out a sequential imprint to said small 
imprint field of one train or two or more trains in the direction same on said induction substrate as the array direction of said 
small field on said mask, The charged-particle line imprint approach characterized by including the approach of carrying out a 
sequential imprint in the direction which intersects perpendicularly in the array direction of said small field to said small 
imprint field of one train or two or more trains. 

[Claim 2] While the part at least divides and forms on a mask the pattern which should be imprinted in the specific range of 
an induction substrate in two or more small fields estranged mutually and repeating the exposure of the charged-particle line 
to said mask by making said small field into an exposure unit The pattern imprint location to said induction substrate is 
adjusted so that two or more small imprint fields on said induction substrate corresponding to said two or more small fields 
may touch mutually on said induction substrate. In the charged-particle line imprint approach which imprints a predetermined 
pattern in the specific range on said induction substrate When the multiple-times exposure of said two or more small fields 
arranged within limits to which it was restricted on said mask is periodically carried out one by one by the charged-particle 
line, The charged-particle line imprint approach characterized by imprinting a pattern one by one to more small imprint fields 
of two or more on said induction substrate than the number of said small field of said limited within the limits. 
[Claim 3] While the part at least divides and forms on a mask the pattern which should be imprinted in the specific range of 
an induction substrate in two or more small fields estranged mutually and repeating the exposure of the charged-particle line 
to said mask by making said small field into an exposure unit The pattern imprint location to said induction substrate is 
adjusted so that two or more small imprint fields on said induction substrate corresponding to said two or more small fields 
may touch mutually on said induction substrate. In the charged-particle line imprint approach which imprints a predetermined 
pattern in the specific range on said induction substrate It responds to carrying out the multiple-times exposure of said two or 
more small fields arranged within limits to which it was restricted on said mask periodically one by one by the charged- 
particle line. The charged-particle line imprint approach characterized by deflecting the charged-particle line at the time of 
imprinting a multiple-times pattern repeatedly periodically also on said induction substrate with an electrostatic deflection 
vessel, and deflecting the charged-particle line to the outside of said limited range with an electromagnetic deflection vessel. 
[Claim 4] While the part at least divides and forms on a mask the pattern which should be imprinted in the specific range of 
an induction substrate in two or more small fields estranged mutually and repeating the exposure of the charged-particle line 
to said mask by making said small field into an exposure unit The pattern imprint location to said induction substrate is 
adjusted so that two or more small imprint fields on said induction substrate corresponding to said two or more small fields 
may touch mutually on said induction substrate. In the charged-particle line imprint approach which imprints a predetermined 
pattern in the specific range on said induction substrate The border area surrounding said two or more small fields on said 
mask is regularly arranged in the shape of a grid. The charged-particle line imprint approach characterized by setting up the 
pattern space in said small field independently for said every small field, and setting said two or more small imprint fields 
corresponding to said two or more small fields as the location of arbitration. 

[Claim 5] While the part at least divides and forms on a mask the pattern which should be imprinted in the specific range of 
an induction substrate in two or more small fields estranged mutually and repeating the exposure of the charged-particle line 
to said mask by making said small field into an exposure unit The pattern imprint location to said induction substrate is 
adjusted so that two or more small imprint fields on said induction substrate corresponding to said two or more small fields 
may touch mutually on said induction substrate. In the charged-particle line imprint approach which imprints a predetermined 
pattern in the specific range on said induction substrate It includes, also when one pattern is distributed to two small fields as 
a complementary pattern on said mask. When the exposure of the charged-particle line to said induction substrate top in the 
predetermined small field on said mask exceeds the specified quantity, It is the charged-particle line imprint approach which 
the pattern of said small imprint field is divided into an aforementioned number beyond a case of small fields, and said 
exposure has said specified quantity so that there may be no **, and is characterized by making it the small field where it was 
these-divided at the time of an imprint lap on said induction substrate. 



DETAILED DESCRIPTION 



[Defailed Description of the Invention] 
4 [0001] 

[Field of the Invention] This invention relates to the charged-particle line imprint approach which imprints the pattern on a 
mask on an induction substrate by the division imprint method by the exposure of charged-particle lines, such as an electron 
ray and an ion beam, in detail about the charged-particle line imprint approach used at the lithography process for 
manufacturing a semiconductor integrated circuit etc. 
[0002] 

[Description of the Prior Art] In recent years, examination of the charged-particle line imprint equipment which enabled 
coexistence with improvement in the resolution of an imprint pattern and improvement in a throughput (productivity) is 
advanced. The equipment of the package imprint method which imprints collectively the pattern for one die (it is equivalent to 
one piece of the integrated circuit of a large number formed in one wafer.) or two or more dies from a mask to an induction 
substrate as such imprint equipment was examined conventionally. However, manufacture of the mask used as the original 
edition of an imprint is difficult for a package imprint method, and it is difficult for it to store the aberration of charged-particle 
optical system (it is only hereafter called "optical system") below in a predetermined value in the above big optical field by 
one die. So, by recently, the equipment of the division imprint method which divides into two or more small fields smaller than 
the magnitude equivalent to one die the pattern which should be imprinted to an induction substrate, divides for every 
smallness field, and imprints a pattern is examined. 

[0003] Drawing 13 shows an example of the electron ray contraction imprint equipment of the conventional division imprint 
method, and is led to one of two or more of the small field 2a by which the electron ray EB with which it was injected from the 
non-illustrated source of an electron ray, and the cross section was orthopedically operated in the shape of a square was 
made to deflect only the predetermined distance delta from the optical axis AX of optical system with non-illustrated 
deflecting system, and was formed in the mask 2 in this drawing 13 . Here, small field 2a is the part in which the transparency 
section of the electron ray corresponding to the pattern configuration which should be imprinted to a wafer 5 was prepared. 
Each small field 2a is mutually classified with border area 2b which intercepts or diffuses an electron ray. Once the electron 
ray EB which passed small field 2a connects Crossover (image of the source of an electron ray) CO through the non- 
illustrated 1st projection lens, it converges on one small imprint field 5b on the wafer 5 with which the electron beam resist as 
an induction substrate was applied through the non-illustrated 2nd projection lens. The image of the pattern corresponding to 
the transparency section of the electron ray formed in the small field 2a is projected on the small imprint field 5b with 
predetermined reduction percentage (for example, 1/4) by this. In addition, the Z-axis was taken in parallel with an optical 
axis AX, and the X-axis and a Y-axis are taken in parallel with two sides sides and small field 2a cross at right angles in a flat 
surface perpendicular to the Z-axis. 

[0004] At the time of an imprint, the exposure of an electron ray EB is repeated by making small field 2a into a unit, and a 
sequential imprint is carried out at small imprint field 5b from which the contraction image of the pattern corresponding to the 
electron ray transparency section of each smallness field 2a differs on a wafer 5. The imprint location of the pattern image to 
a wafer 5 is adjusted so that small imprint field 5b corresponding to each smallness field 2a may touch mutually with the 
deflecting system which is not illustrated [ which was prepared into the optical path between a mask 2 and a wafer 5 ]. That is, 
only by converging the electron ray EB which passed small field 2a on a wafer 5 through non-illustrated the 1st projection 
lens and the 2nd projection lens, even the image of not only small field 2a of a mask 2 but border area 2b is imprinted with 
predetermined reduction percentage, and the non-exposed field equivalent to border area 2b is generated between each 
smallness imprint field 5b. Therefore, only the part equivalent to the width of face of border area 2b has shifted the imprint 
location of a pattern image. If the pattern image corresponding to all small field 2a formed in one mask 2 is imprinted on a 
wafer 5, the imprint of the pattern to imprint field 5a for one die on a wafer 5 will be completed. Under the present 
circumstances, it imprints, amending aberration of the focal location of the image of a small field, or the field by which image 
formation is carried out on a transferred side for every smallness field, such as distortion. Thereby, compared with a package 
imprint method, a large field can be covered optically, and the good imprint of resolution and precision can be performed. 
[0005] In addition, opening corresponding to a repeat pattern like a memory cell is formed in a mask, and the approach of 
repeating and imprinting the image of this opening in two or more locations on a wafer is indicated by JP,5-36593,A. This 
approach is the point generated according to an adjustable plastic surgery diaphragm, without generating patterns other than 
a repeat pattern in a mask independent, divides and prepares the pattern which should be formed in an induction substrate in 
a mask, and differs from the imprint approach of the invention in this application on condition of generating all pattern images 
in a mask independent. 
[0006] 
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[Problem(s) to be Solved by the Invention] Small field 2a of a mask 2 and small imprint field 5b of a wafer 5 are made to 
correspond to 1:1 by the above-mentioned division imprint method. For example, as shown in drawing 14 (b), when dividing 
and imprinting imprint field 5a for one die on a wafer 5 to 100 small imprint field 5b, as shown in drawing 14 (a), 100 small 
field 2a of the number of partitions of small imprint field 5b and the same number is prepared in a mask 2. Since a pattern 
contracts to a wafer 5 and it imprints from a mask 2, only the inverse number twice of reduction percentage of the single 
magnitude of small field 2a are large to the magnitude of single small imprint field 5b corresponding to it. In addition, not only 
small field 2a but border area 2b is prepared in a mask 2. Therefore, as shown in drawing 14 , the magnitude of P is always 
larger than the sum total area of the small field on the range (it is hereafter called "pattern space".) in which small field 2a of 
mask 2 is prepared 2 mask 2 corresponding to all small imprint field 5a by the side of a wafer 5. In addition, although it 
considered that pattern space 2P and imprint field 5a was equivalent to a part for one die in the example of illustration, it is 
not always equal to a part for one die. 

[0007] By the way, with electron ray imprint equipment, optical errors, such as resolution, become large, so that the amount 
delta of deviations shown in drawing 13 will become large, if it puts in another way so that the exposure location of an 
electron ray separates from the optical axis AX of optical system for the aberration of optical system. When an optical error 
considers the range settled in tolerance by the mask and wafer side, each of both range is given as a circular field centering 
on the optical axis AX of optical system on a mask side and a wafer side. Below, the range where an optical error is settled in 
tolerance in a "mask side optical field" and wafer side in the range where an optical error is settled in tolerance in a mask side 
is called the "induction substrate side optical field." In order to imprint the pattern of all small field 2a in a predetermined 
precision to a wafer 5 by the condition of having made the mask 2 and the wafer 5 all standing it still, one imprint field 5a of a 
wafer 5 needs to be contained in above-mentioned drawing 13 , in the circular induction substrate side optical field Cw, 
respectively in the mask side optical pattern space 2 field Cm where P is circular of a mask 2. 
[0008] In a contraction imprint here, since the mask side optical field Cm is fairly larger than the induction substrate side 
optical field Cw, the magnitude of imprint field 5a by the side of the pattern space 2 mask 5 corresponding to P or it of a mask 
2 is restricted by the magnitude of the mask side optical field Cm of imprint equipment after all. If it puts in another way, 
although allowances of enough are in the optical field, in a wafer side, a pattern can be imprinted only in the limited range 
smaller than it. Therefore, though two or more imprint field 5a of a wafer 5 is contained in the induction substrate side optical 
field Cw of imprint equipment at once, the actuation which lets out each imprint field 5a one by one is needed for the limited 
range narrower than the induction substrate side optical field, the rate that the drive time amount of the stage to which a 
wafer 5 is moved occupies at all processes becomes long, and a throughput falls. If the overhead time when turning up 
especially a stage is accumulated (when changing a driving direction), a dead time will swell and a throughput will fall greatly. 
[0009] So, in order to prevent the fall of such a throughput, about two or more small fields which have the same pattern in two 
or more small fields on a mask, it puts together to one small field, and the method which imprints the pattern of the collected 
small field repeatedly to two or more small imprint fields to which it corresponds on a wafer can be considered. The mask 
with which the pattern common such was collected is called "the compressed mask." 

[0010] When imprinting a pattern with many common circuit patterns like for example, dynamic random access memory 
(DRAM) especially, a mask can be made small single or more figures by imprinting by the division imprint method using such 
a compressed mask. In case it imprints, it becomes unnecessary moreover, to move on the stage in which the mask was 
carried at high speed. However, if the array of the pattern of each smallness field on a mask and sequence of an imprint are 
not taken into consideration when using the mask compressed such, the case where the movement magnitude (deviation 
movement magnitude) by the deflecting system at the time of moving to the next small field serves as a big distance will arise, 
for example from one small field on a mask. Thus, when the deviation movement magnitude between the small fields which 
imprint continuously becomes large, the settling time of deflecting system is needed for a long time, and there is un-arranging 
[ that a throughput falls as a result ]. 

[001 1] Next, the pattern of the part of the memory cell of DRAM has repeatability in the quite big range. In such a case, when 
the compressed mask is used, the pattern of one small field on a mask will be imprinted to many small imprint fields where it 
differs on a wafer repeatedly. However, one small field on a mask will be irradiated by the long duration charged-particle line 
in this case, the temperature of this small field rises, and there is un-arranging [ that the location precision of the pattern in 
that small field will fall by the thermal expansion of a mask substrate ]. 

[0012] When there are many exposures of the charged-particle line to one small field on a mask or one small imprint field on 
a wafer, in order to control those temperature rises by the exposure of a charged-particle line about this, how to form the 
same pattern as the one small field common to two or more adjoining small fields, and carry out the multiple-times exposure 
of two or more small fields which these-adjoin periodically is also considered. However, when the multiple-times exposure of 
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two'or more small fields is carried out periodically in this way, since the settling time of deflecting system increases in 
proportion to the number of a small field, there is un-arranging [ of causing the fall of a throughput ]. Since the long settling 
time is required when an electromagnetic deflection machine is especially used as deflecting system, the settling time as the 
whole becomes long. In addition, since not an electrostatic deflection machine but an electromagnetic deflection machine is 
used for aberration reduction in case a large deviation is usually performed, using an electrostatic deflection machine about 
all the small fields on a mask has a problem on precision. 

[0013] Moreover, in order to produce a mask easily, it is necessary to form regularly border area 2b which separates small 
field 2a on a mask in the shape of a grid. Furthermore, since the exposure area of the charged-particle line to each smallness 
field on a mask is fixed, when small area size is changed within one mask, there is a possibility of the whole surface of the 
pattern in each smallness field not being irradiated, or irradiating an adjoining small field at coincidence. However, even if the 
repeat pitch of the pattern on a wafer tends to collect the original edition of two or more kinds of patterns with which repeat 
pitches differ to the small field to which the respectively same magnitude differs rather than is [ for example, ] necessarily 
fixed, it may be difficult. 

[0014] Furthermore, in the imprint using charged-particle lines, such as an electron beam and an ion beam, the so-called 
coulomb effectiveness dotage occurs by repulsion of charged particles, there is a phenomenon in which an imprint image 
fades, and the current density at the time of this being an imprint is restricted. Therefore, the current density at the time of the 
imprint to a wafer must be restricted among many small fields on a mask on the basis of a small field with most exposures on 
a wafer side. Then, the small field which is considerably generous in current increases, if it sees on the whole, irradiation time 
will become long, and there is un-arranging [ that a throughput is not raised ]. 

[0015] In case this invention imprints by the division imprint method in view of this point using the compressed mask, it sets it 
as the 1st purpose to offer the charged-particle line imprint approach which can improve a short ******** throughput in spacing 
of the small field which imprints by continuing on a mask. Moreover, in case this invention imprints by the division imprint 
method using the compressed mask, it prevents that a long duration charged-particle line is irradiated by only the specific 
small field on a mask, and sets it as the 2nd purpose to offer the charged-particle line imprint approach that the location 
precision of the pattern imprinted is maintainable with high precision. 

[0016] Moreover, it sets it as the 3rd purpose to offer the charged-particle line imprint approach which can deflect the 
charged-particle line between the distant small fields with high precision while it can deflect the charged-particle line at the 
time of imprinting periodically the pattern of two or more small fields which adjoin on a mask at a high speed, in case this 
invention imprints by the division imprint method. Furthermore, in case this invention imprints by the division imprint method 
using the compressed mask, it sets it as the 4th purpose to offer the charged-particle line imprint approach which can imprint 
by compressing a pattern using the common small field on a mask also to two or more kinds of periodic patterns with which 
pitches differ repeatedly on an induction substrate. 

[001 7] Furthermore, in case this invention imprints by the division imprint method, it sets it as the 5th purpose to offer the 
charged-particle line imprint approach that dotage by the coulomb effectiveness is avoidable, without losing the small field 
whose exposure of a charged-particle line increases especially all over the small field of the plurality on a mask, and reducing 
a throughput not much. 
[0018] 

[Means for Solving the Problem] As the 1st charged-particle line imprint approach by this invention is shown in drawing 2 The 
part at least divides and forms the pattern which should be imprinted in the specific range (60Q) of an induction substrate 
(60) in two or more small fields (SF 1 and 1 , SF 1 and 2, --) estranged mutually on a mask (50). The charged-particle line to a 
mask (50) is irradiated by making these smallness field into an exposure unit. While imprinting a pattern, respectively to two 
or more small imprint fields (PF1 , 2, PF1 , 4) which a part of these smallness field [ at least ] (SF 1 and 2) performs a multiple- 
times exposure then, and change on an induction substrate (50) with these exposures It is related with the charged-particle 
line imprint approach which adjusts the pattern imprint location to an induction substrate (60), and imprints a predetermined 
pattern in the specific range (60Q) on an induction substrate (60) so that the small imprint field (PF1 , 1, PF1, 2, --) 
corresponding to these smallness field may touch mutually on an induction substrate (60). 

[0019] And this invention is one train or two or more trains (also in one line or a multi-line, it contains) in the range (51 P) 
where it was restricted on the mask as shown in drawing 3 - drawing 5 . the following - being the same - to the small field (3 
2 1 1 P one -P 18P one - P2 and 18 ;P 3 and 8. -P 1 1 ) arranged in the one direction (the direction of Y) when it thought as a 
unit, when the sequential exposure of the charged-particle line is carried out How to carry out a sequential imprint to the small 
imprint field (1 1 Q one -Q 18) of one train or two or more trains in the direction same on the induction substrate as the array 
direction of these smallness field on the mask, The approach of carrying out a sequential imprint is included in the direction 
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which intersects perpendicularly in the array direction of these smallness field to the small imprint field (5 18-Q Q2, 18) of one 
train or two or more trains. 

[0020] According to this this invention, on an induction substrate For example, when the pattern of circuit block 61 A which 
consists of a circumference circuit 62 without repeatability as shown in drawing 3 (b), and memory cells 63A and 63B with 
repeatability is imprinted, the small imprint field Q1 for circumference circuits arranged on the induction substrate of drawing 
5 to a lengthwise direction (this is made into the direction of Y), and 1 -Q - the original edition pattern corresponding to 1 and 
18 the small field P1 arranged in the direction of Y by making for example, two trains into a unit on the mask of drawing 4 , 
and 1 -p — 1, 18. P2, and 1 -P it forms in 2 and 18. moreover, the small imprint field Q2 for circumference circuits arranged 
on an induction substrate to a longitudinal direction (this is made into the direction of X) and 18-Q - the small field P3 
arranged in the direction of Y in which 5 or 18 original edition patterns made for example, one train the unit on the mask, and 
18-P - it arranges to 3 and 1 1 . And sequence of an imprint is performed in order of a locus 55 on a mask, and is performed 
in order of a locus 64 on an induction substrate. Therefore, it differs from the movement toward the deviation of the charged- 
particle line on a mask, and the movement toward the deviation of the charged-particle line on an induction substrate. By 
carrying out like this, deviation migration to the small field which adjoined also on the mask or the induction substrate, or a 
small imprint field becomes most, and imprint exposure can be carried out also in the imprint exposure method using the 
mask with which the small field was compressed, without lengthening the settling time of deflecting system so much. 
[0021] Moreover, the 2nd charged-particle line imprint approach of this invention As shown in drawing 2 , for example, the 
pattern which should be imprinted in the specific range (60Q) of an induction substrate (60) At least, while dividing and 
forming the part in two or more small fields (SF 1 and 1 , SF 1 and 2, --) estranged mutually on a mask (50) and repeating the 
exposure of the charged-particle line to a mask (50) by making these smallness field into an exposure unit The pattern 
imprint location to the induction substrate is adjusted so that two or more small imprint fields (PF1 , 1 , PF1 , 2, ■-) on the 
induction substrate (60) corresponding to the small field of these plurality may touch mutually on an induction substrate (60). 
It is related with the charged-particle line imprint approach which imprints a predetermined pattern in the specific range on the 
induction substrate (60Q). 

[0022] And when the multiple-times exposure of two or more small fields (3 6 6 10-P 10P P3 and 9 -P 9) arranged in this 
invention within limits to which it was restricted on the mask as shown, for example in drawing 4 and drawing 5 is periodically 
carried out one by one by the charged-particle line, On the induction substrate, a pattern is imprinted one by one to more 
small imprint fields (5 Q 2, 17, --, Q5, 17-Q 2, 2, --, Q 2) of two or more than the number of the small field within the limits of 
[ limited ] it. 

[0023] According to this this invention, when imprinting one small field on a mask to two or more small imprint fields on an 
induction substrate, the small field on a mask will usually be irradiated by the long duration charged-particle line. In order to 
avoid it, as shown in drawing 4 , on the mask, not one but the small field (4 6 5 3 P 10P 10P 9P 9) of two or more same 
patterns is fixed, and this is repeated periodically and used. Although the temperature of each smallness field rises 
temporarily by exposure by carrying out like this, by the time it irradiates a degree, heat will be spread, and it hardly changes 
to the rise temperature of the small field when irradiating once. Therefore, the fall of the pattern location precision by the 
thermal expansion in the small field on a mask does not arise. 

[0024] Next, the 3rd charged-particle line imprint approach by this invention As it is the basis of the same premise as the 2nd 
charged-particle line imprint approach, for example, is shown in drawing 8 It responds to carrying out the multiple-times 
exposure of two or more small fields (SF 1 and 1 - SF 3 and 3) arranged within limits to which it was restricted on the mask 
periodically one by one by the charged-particle line. The charged-particle line at the time of imprinting a multiple-times pattern 
repeatedly periodically also on the induction substrate is deflected with an electrostatic deflection vessel, and it is made to 
deflect the charged-particle line to the outside of the limited range with an electromagnetic deflection vessel. 
[0025] Usually, although not an electrostatic deflection machine but an electromagnetic deflection machine is used from a 
viewpoint of aberration reduction in order to perform a large deviation, a problem does not have an electrostatic formula in a 
small deviation, either. On the other hand, although the settling time is comparatively long required for an electromagnetic 
deflection, in an electrostatic deflection, the settling time may be short and is the 1/10 to 1/1 00th [ in the case of an 
electromagnetic deflection ] place. Then, although two or more small fields are repeated periodically and irradiated in this 
invention for temperature rise evasion of a mask or an induction substrate, an electrostatic deflection machine is used at this 
time. Moreover, the deviation to the range the outside of it uses an electromagnetic deflection machine. Thus, it is compatible 
in precision and a throughput by irradiating two or more small fields of a certain limited within the limits repeatedly using an 
electrostatic deflection machine. 

[0026] Next, the 4th charged-particle line imprint approach by this invention As it is the basis of the same premise as the 2nd 
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charged-particle line imprint approach, for example, is shown in drawing 2 The border area (BF) surrounding two or more 
small fields on the mask (SF 1 and 1 , SF 1 and 2, --) is regularly arranged in the shape of a grid. Two or more small imprint 
fields (SF 1 and 1 , SF 1 and 2, --) which set up the pattern space in these smallness field independently for every smallness 
field of these, and are equivalent to the small field of these plurality are set as the location of arbitration. 
[0027] In case the imprint to two or more small imprint fields on an induction substrate is performed to a pattern with 
especially repeatability using one small field on a mask according to this this invention, as for the repeat pitch of a pattern, 
repeat patterns may differ by each, not one kind but when two or more kinds exist. For example, supposing width of face Y3 
is larger than width of face X2, Y2, and X3 when the repeat pattern based on the pattern 65 of width-of-face X2xY2 and the 
repeat pattern based on the pattern 66 of width-of-face X3xY3 exist as shown in drawing 9 , two or more small fields will be 
set as the magnitude of width-of-face Y3xY3. And pattern arrangement in each smallness field is the same as each 
smallness field like a pattern 65 or 66, or is made smaller than it. Of course, this pattern is made into the configuration with 
periodicity. And in case an exposure imprint is carried out to an induction substrate, this is positioned through deflecting 
system as the design pattern on an induction substrate. This approach enables it to carry out imprint exposure of the repeat 
pattern efficiently. It is also the same as when it is not a repeat pattern. 

[0028] Next, the 5th charged-particle line imprint approach by this invention As it is the basis of the same premise as the 2nd 
charged-particle line imprint approach, for example, is shown in drawing 10 It includes, also when one pattern (67) is 
distributed to two small fields (56A, 56B) as a complementary pattern on the mask. When the exposure of the charged- 
particle line to the induction substrate top in the predetermined small field on the mask exceeds the specified quantity, The 
exposure divides and has the pattern (67) which should be imprinted by the small imprint field in the specified quantity so that 
there may be no ** in an above-mentioned number beyond a case of small fields (56C-56E). In the case of an imprint, as the 
these-divided small field laps on the induction substrate, it forms the original pattern. 

[0029] For example, as a mask, when using a hole vacancy stencil mask, it is necessary to divide a pattern into two 
complementation small fields. On the other hand, in the case of a dispersion mask, it is not necessary to divide. Although the 
pattern consistency of a certain small field was large and the coulomb effectiveness dotage was a problem, when it was said 
that it is satisfactory about many of other small fields, in the former, in the case of a certain small field after dividing in the 
case of a hole vacancy stencil mask, or the dispersion mask, the current density of imprint equipment was lowered, and it 
was carrying out imprint exposure of the whole. However, when it carries out like this, throughput top effectiveness is bad. 
Then, in the case of a hole vacancy stencil mask, it divides into three or more small fields instead of two, and, in the case of a 
dispersion mask, only the above small fields are divided into two or more small fields. These are imprinted in piles at the time 
of an imprint. It can imprint by the efficient high throughput, without lowering current density by carrying out like this. 
[0030] 

[Embodiment of the Invention] Hereafter, with reference to drawing 1 - drawing 12 , it explains per example of the gestalt of 
operation of the charged-particle line imprint approach by this invention. This example applies this invention, when imprinting 
with the electron ray contraction imprint equipment of a division imprint method. First, drawing 1 shows the outline 
configuration of the electron ray contraction imprint equipment used by this example, takes the Z-axis in parallel with the 
optical axis of optical system (electron optics system) in this drawing 1 , in a flat surface perpendicular to the Z-axis, at right 
angles to the space of drawing 1 , takes a Y-axis and explains the X-axis in parallel with the space of drawing 1 . The 
electron ray EB emitted from the electron gun 10 is made into a collimated beam with a condensing lens 1 1 , is deflected by 
the visual field selection deflecting system 12A and 12B in XY flat surface (flat surface parallel to the X-axis and a Y-axis), 
and is led to one small field of a mask 50. Solenoid-operated-system and visual field selection deflecting system 12B is an 
electrostatic method, visual field selection deflecting system 12A usually uses visual field selection deflecting system 12A of a 
solenoid operated system, and in case it moves an electron ray to a high speed repeatedly in the narrow range, it uses visual 
field selection deflecting system 12B of an electrostatic method. About a mask 50, it mentions later. 
[0031] The electron ray EB which passed the mask 50 converges on the wafer 60 with which the electron beam resist was 
applied through an objective lens 15 and deflecting system 14A and 14B once connecting Crossover CO with the projection 
lens 14 after the specified quantity deviation was carried out by deflecting system 1 3A and 13B, and the image of the 
predetermined reduction percentage (for example, 1/4) of one small field of a mask 50 is imprinted by the predetermined 
location on a wafer 60. It is a solenoid operated system and deflecting system 13B and 14B is an electrostatic method, 
deflecting system 13A and 14A usually uses the deflecting system 13A and 14A of a solenoid operated system, and in case it 
moves an electron ray to a high speed repeatedly in the narrow range, it uses the deflecting system 13B and 14B of an 
electrostatic method. A mask 50 is attached in a mask stage 16 at XY flat surface and parallel. A mask stage 16 carries out 
continuation migration with a driving gear 17 at X shaft orientations, and carries out step migration at Y shaft orientations. 
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The location in XY flat surface of a mask stage 16 is detected by the laser interferometer 18, and is outputted to a control unit 
19. 

[0032] The wafer 60 is held on the movable stage 21 on the sample base 20 at XY flat surface and parallel, the movable 
stage 21 - a driving gear 22 -- continuation migration of X shaft orientations of a mask stage 16 - hard flow - continuation - 
it is supposed that it is movable. It considered as hard flow for a pattern image being reversed with lenses 14 and 15. The 
location in XY flat surface of the movable stage 21 is detected by the laser interferometer 23, and is outputted to a control 
unit 19. 

[0033] A control device 19 calculates information (for example, a location and passing speed) required in order to control 
actuation of a mask stage 16 and the movable stage 21 while calculating the amount of deviations of the electron ray EB by 
the visual field selection deflecting system 12A and 12B and deflecting system 13A, 13B, 14A, and 14B based on the 
exposure data inputted from an input device 24, and the positional information of the mask stage 16 which laser 
interferometers 18 and 23 detect, and the movable stage 21. The result of an operation of the amount of deviations is 
outputted to the amount setters 25 and 26 of deviations, and the amount of deviations of the visual field selection deflecting 
system 12A and 12B and deflecting system 13A, 13B, 14A, and 14B is set up by the amount setters 25 and 26 of these 
deviations, respectively. The result of an operation about actuation of stages 16 and 21 is outputted to drivers 27 and 28, 
respectively. Drivers 27 and 28 control actuation of driving gears 17 and 22 so that stages 16 and 21 operate according to 
the result of an operation. In addition, what reads the magnetic information created by the listing device of exposure data as 
an input device 24, the thing which reads the exposure data registered into the mask 50 or the wafer 60 in the case of these 
carrying in may be chosen suitably. 

[0034] Drawing 2 (a) shows pattern space SOP in which the small field of the mask 50 of this example exists. In this example, 
pattern space 50P [ bigger ] than the mask side optical field Cm of electron-beam-irradiation optical system to X shaft 
orientations The direction of X, In the predetermined pitch, it is divided into SF 2 and 1 and --, and these small fields SFi and j 
(i= 1 , 2, --; j= 1 , 2, -) are mutually classified in the direction of Y in the square small fields [ 1 and SF / SF and / 2 ] 1 and 1 , --, 
the border area BF that intercepts or diffuses an electron ray. small fields SFi and j **** -- the transparency section of the 
electron ray corresponding to the pattern configuration which should be imprinted to a wafer is prepared. In addition, the so- 
called dispersion mask which formed the transparency section BT of an electron ray with thin films, such as silicon nitride 
(SiN), as a mask 50 for an electron ray imprint as shown, for example in drawing 12 (a), and formed the dispersion section 
BS made from a tungsten in the front face suitably, Although the so-called hole opening stencil mask which kept preparing in 
the dispersion section BS made from silicon (Si), and makes a hole the transparency section BT of an electron ray exists as 
shown in drawing 12 (b), in this example, any are sufficient. 

[0035] Drawing 2 (b) shows imprint field 60Q for 1 minute for an integer on the wafer 60 of this example (for example, one 
die), and sets it to this drawing 2 (b). Imprint field 60Q It is divided in the direction of X, and the direction of Y at square small 
imprint field PF1 , 1 , PF1 , 2, --, PF 2 and 1 , and --. The magnitude of these small imprint fields PFi and j (i= 1 , 2, --; j= 1 , 2, --) 
if reduction percentage from a mask 50 to a wafer 60 is set to beta (for example, 1/4) - small fields SFi and j of a mask 50 
Small imprint fields PFi and j which the clearance which is set up beta twice and is equivalent to the border area BF of a 
mask 50 does not have, and adjoin It is stuck and joined together. 

[0036] Moreover, imprint field 60Q is greatly set as X shaft orientations rather than the induction substrate side optical field 
Cw. It is in pattern space SOP of the mask 50 of drawing 2 (a), and they are the small fields SFi and j in the mask side optical 
field Cm. By shaking a pattern image with deflecting system It is in imprint field 60Q on the wafer 60 of drawing 2 , and they 
are the small imprint fields PFi and j in the induction substrate side optical field Cw. A pattern can be imprinted now. And they 
are the small fields SFi and j about the pattern which should be imprinted to imprint field 60Q of a wafer 60 in this example. In 
case it divides and prepares, that to which the pattern configuration after division becomes equal is suitably collected to a 
common small field. For example, small imprint field PF1 in imprint field 60Q on a wafer 60, 2, PF1 , 4, PF3, 2, PF3, and 4 
Supposing the pattern imprinted is the same, the original edition pattern of those patterns is the mask [ 1 and 2 ] 50 SF, for 
example, one small field. It puts together. Consequently, it is compressed and the masks 50 of this example are the small 
fields SFi and j in pattern space SOP. The number is the small imprint fields PFi and j in imprint field 60Q. It has become less 
than the number. 

[0037] It sets in the above configuration and they are the small fields SFi and j. Small imprint fields PFi and j on a wafer 60 It 
inputs into a control unit 19 from the input unit 24 of drawing 1 beforehand by using correspondence relation as exposure 
data. And exposure data are followed at the time of an imprint, and they are each smallness fields SFi and j. The amount of 
deviations of deflecting system 12A, 12B, 13A, 13B, 14A, and 14B and the location of stages 16 and 21 are controlled so that 
a pattern image is imprinted by the specified location of a wafer 60. Moreover, when the image formation of the mask image 
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cannot be carried out any more, X shaft orientations are made to carry out continuation migration of a mask stage 16 and the 
* movable stage 21 to hard flow mutually with an imprint between a mask and a wafer. All small fields SFi and j that the field 
where pattern space SOP and imprint field 60Q shown in drawing 2 enters the mask side optical field Cm and the induction 
substrate side optical field Cw by this, respectively changes serially, and have it in pattern space SOP A pattern image can be 
imprinted to imprint field 60Q on a wafer 60. In addition, deflecting system 12A, 12B, 13A, 13B, 14A, and 14B performs 
adjustment of the exposure location of the electron ray EB to Y shaft orientations at the time of continuation migration, and a 
pattern imprint location. After the imprint of imprint field 60Q was completed, the imprint to the imprint field for one die is 
performed by only the amount of predetermined steps moving the movable stage 21 to Y shaft orientations, performing the 
imprint to the next imprint field, and repeating this. 

[0038] Here, although a dispersion mask or a hole opening stencil mask is used in this example, if a non-exposing isolation 
pattern (island shape) exists when using these masks, since it is necessary to divide the pattern of the small field on a mask, 
with reference to drawing 7 , it explains per example of the division approach. Drawing 7 (a) shows a part of example of the 
pattern imprinted by the wafer 60 of this example, and the exposure section according [ the slash fields 80 and 81 ] to an 
electron ray and 82 are the island-shape non-exposed areas surrounded in the exposure section 81 . Also in the case of the 
hole opening stencil mask [ the dispersion mask shown in above-mentioned drawing 12 (a), or ] shown in drawing 12 (b), in 
order to imprint the island-shape non-exposed area 82 to a wafer, it is necessary to form the dispersion section BS of the 
magnitude corresponding to it. However, in the case of a dispersion mask, the perimeter of the dispersion section 82 
corresponding to the island-shape non-exposed area 82 serves as only a thin film without independence nature, in the case 
of a hole opening stencil mask, the perimeter of the dispersion section BS corresponding to the island-shape non-exposed 
area 82 extracts, and it is surrounded in a hole. The dispersion section BS which can respond to the non-exposed area 82 of 
the island shape [ case / of the latter ] in independent is unrealizable. In order to cope with such a problem, the pattern 
surrounding the island-shape non-exposed area 82 is divided into two complementary patterns, and the approach of 
imprinting in 2 steps is proposed. This example explains per [ which forms the island-shape non-exposed area 82 by four 
duplication exposure ] approach. 

[0039] Drawing 7 (b) - (e) shows the small field by the side of the mask for imprinting the pattern of drawing 7 (a). Drawing 7 
(b) shows the small field 94 where drawing 7 (e) uses the small field 93 where drawing 7 (d) uses the small field 92 where 
drawing 7 (c) uses the small field 91 used at the time of the 1 st imprint at the time of the 2nd imprint at the time of the 3rd 
imprint at the time of the 4th imprint. The transparency section BT0 of the electron ray corresponding to the whole exposure 
section 80 of a wafer and the transparency sections BT1 and BT2 of the electron ray corresponding to the configuration 
where the exposure section 81 was divided by the boundary line LV 3 are formed in the small fields 91 and 92. On the other 
hand, the transparency sections BT3 and BT4 of the electron ray corresponding to the configuration where the exposure 
section 81 was divided by the boundary line LH 3 are formed in the small fields 93 and 94. In addition, the small fields 91-94 
are the same magnitude altogether. 

[0040] In the mask equipped with the above small fields 91-94, the dose of the electron ray of each time is set as the 
abbreviation 1/2 at the time of one imprint, to the same location on a wafer, the pattern image of the small fields 92 and 94 is 
shifted to the longitudinal direction of drawing 12 only one half of the width of face of the small fields 91 and 93 to the pattern 
image of the small fields 91 and 93, and the pattern image of the small fields 91 and 93 is imprinted. The exposure section 81 
is imprinted by the imprint of the pattern image of the small fields 91 and 92 on a wafer considering a boundary line LV 3 as a 
bond location, and the exposure section 81 is imprinted by the imprint of the pattern image of the small fields 93 and 94 on a 
wafer considering a boundary line LH 3 as a bond location. Since the bond location of the exposure section 81 by the 1st 
time and the 2nd imprint differs from the bond location of the exposure section 81 by the 3rd time and the 4th duplication 
imprint, compared with the case where divide the exposure section 81 two simply and it is imprinted, distribution of the 
electron ray dose in the bond location of the exposure section 81 is graduated, and the error in a bond location is controlled. 
[0041] Next, it explains per concrete various actuation in the case of mainly imprinting the pattern of DRAM through an 
electron ray on a wafer by this example. First, the pattern of DRAM shall be imprinted to imprint field 61 Q for one die of the 
width of face Y1 of the direction of Y by the width of face X1 of the direction of X as shown in drawing 3 (a) on a wafer, using 
a hole vacancy stencil mask as a mask 50. As an example, width of face X1 is 36mm, and width of face Y1 is 18mm. It is 
divided into the pattern of the 4th imprint field 61 A-61 D. moreover, the pattern of imprint field 61 Q is shown in drawing 3 (b) -- 
as - the 1- of the shape of a stripe of structure symmetrical with the direction of Y -- The pattern in these four imprint field 
61 A - 61 D shall consist of a circumference circuit 62 without the repeatability which gave the surrounding slash, and memory 
cells 63A and 63B with the repeatability of a center section, as 1st imprint field 61 A shows. Then, when imprinting a pattern 
by the division imprint method to band-like imprint field 61 A long and slender in the 1st direction of X, it explains per. 
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[0d42] As shown in drawing 3 (c), pattern space 51 P of the mask of this example in the direction of Y in this case, by 18 lines 
It divides in the direction of X to the small field of 42 trains, and the original edition pattern of the circumference circuit 62 
without the repeatability of drawing 3 (b) is assigned to the small field in four rectangular partial pattern space 53A - 53D of 
the partial pattern spaces 52A-52C extended in the direction of Y in two trains, respectively, and eight line x1 8 train. 
Furthermore, the original edition pattern of the memory cells 63A and 63B with the repeatability of drawing 3 (b) is assigned 
to the partial pattern spaces 54A and 54B of the center extended in the direction of X of two line x1 8 train, respectively. 
[0043] Drawing 4 shows the array of the small field in pattern space 51 P of the mask of drawing 3 (c), and expresses the 
small field of eye j train with the i-th line in the direction of Y in the small fields Pi and j (i=1-18;j=1-42) in the direction of X in 
this drawing 4 . And in this example, since the hole opening stencil mask is used, the complementary pattern is formed in two 
adjoining small fields, for example, the small field P1 of eye one train and 1 -P 1 and 18 receiving respectively -- the 
small field P2 and 1 -P a complementary pattern forms in 2 and 18 -- having - the small field P in every other one of eye 
three trains 3 and 18P - 3, 16, and - receiving -- respectively -- the small field P in every other one -- 3 and 17P - the 
complementary pattern is formed in 3, 1 5, and --. partial pattern space 54A of two line x1 8 train of the center corresponding 
to [ similarly ] central memory cell 63A - setting - the small field P in every other one - 3 and 10P 5 and 10P -- 6 and 9P -- 
4 and 9 receiving - respectively - the small field P in every other one 4 and 10P -- 6 and 10P 5 and 9P - 3 and 9 The 
complementary pattern is formed, moreover » a memory cell - the small field P - 3 and 10P - 5 and 10P - 6 and 9P - 4 
and 9 The pattern is the same. 

[0044] Drawing 5 shows the array of the small imprint field in 1st [ on the wafer of drawing 3 (b) ] imprint field 61 A, and 
expresses the small imprint field of eye j train with the i-th line in the direction of Y in the small imprint fields Qi and j (i=1- 
18;j=1-) in the direction of X in this drawing 5 . in this case, small imprint fields Qi and j of - of 2nd line the 17th line of the 
memory cells 63A and 63B of a center section **** -- the same pattern of each other is imprinted. 
[0045] Under such an array of a small field and a small imprint field, the visual field selection deflecting system 12A and 12B 
of drawing 1 , And the sequence which imprints by driving deflecting system 13A, 13B, 14A, and 14B, and deflecting an 
electron ray the locus 55 of drawing 4 shows first pattern space 51 P of a mask « as -- the upper left small field P - 1 and 1 
An imprint is started from a pattern, the following and small field P 2 and 1P - 1 and 2P - 2, 2, --, P 2 and 18P » it 
moves in the direction of -Y and the pattern of the small field of 1 , 18, and 2 trains is imprinted in order, under the present 
circumstances alike -- for example, the small field P - 1 and 1 and P -- 2 and 1 the small imprint field Q same [ a 
complementary pattern / like / on a wafer ] -- 1 and 1 It imprints, and the locus 64 of drawing 5 shows at imprint field 61 A by 
the side of a wafer as - the upper left small imprint field Q 1 and 1 from an imprint starting - the small imprint field Q 
of eye the following and 1 train 1 and 2Q - 1 , 3, --, Q -- it imprints in order in the direction of -Y to 1 and 18. 
[0046] then, it is shown in drawing 4 by the mask side -- as - the small field P of eye three trains - 3 and 18P - 3, 17, --, P - 
corresponding to moving in the direction of +Y in order, and imprinting 3 or 1 1 patterns, it is shown in drawing 5 by the wafer 
side - as -- the small imprint field Q of the 18th line -- 2, 18, -, Q it imprints in order in the direction of +X to 5 and 18. and 
the part of a memory cell shows to drawing 4 by the mask side - as -- eight small fields P of a center section - 3 and 10P 
4 and 10P - 5 and 10P - 6 and 10P - 6 and 9P - 5 and 9P - 4 and 9P 3 and 9 It responds to receiving and imprinting in 
the direction of +X, or the direction of -X in order repeatedly, in a wafer side, it is shown in drawing 5 as - the small imprint 
field Q of the 17th line - 5, 17, --, Q2 and the small imprint field Q of the 17-2nd line 2, 2, --, Q 5 and 2 It imprints in order 
in the direction of -X, or the direction of +X. after that, in a mask side, it is shown in drawing 4 as -- the small field P of eye 
three trains 3, 8, and -P - 3 and 1 Corresponding to imprinting a pattern in the direction of +Y in order, the imprint to the 
small imprint field where a wafer side also corresponds is performed. Hereafter, the pattern image of all the small fields of 
pattern space 51 P of a mask is similarly imprinted by the small imprint field to which pattern space 61 A of a wafer 
corresponds. 

[0047] Consequently, as shown in drawing 6 , the complementary pattern of one pair of small fields of the mask of drawing 4 
is imprinted by each smallness imprint field of imprint field 61 A on a wafer, respectively. At drawing 6 , they are the small 
fields Pi and j of drawing 4 . They are Pi and j for convenience also about the contraction image of a pattern. It expresses, for 
example, in the small imprint field of eye one train of imprint field 61 A one by one the small field P -- 1 and 1 and P 2 and 
1 a complementary pattern and the small field P - 1 and 2 and P 2 and 2 A complementary pattern and are imprinted. In 
the small imprint field in memory cell 61 A the small field P - 3, 10, and P - 4 or 10 complementary patterns and the small 
field P 5, 10, and P - 6 or 10 complementary patterns and are imprinted. 

[0048] In this case, the small fields Pi and j which imprint continuously as the locus 55 of drawing 4 and the locus 64 of 
drawing 5 show in this example or the small imprint fields Qi and j Spacing is usually the small fields Pi and j or the small 
imprint fields Qi and j for one piece, respectively. It has ended with a part for width of face. Therefore, the amount of 
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deviations by the visual field selection deflecting system 12B and 12A of drawing 1 and deflecting system 13A, 1 3B, 14A, and 
1 4B cannot usually fly greatly, can be exposed efficiently, and does not cause the fall of a throughput. 
[0049] Moreover, according to the simulation of a computer performed by being related with this example, they are the small 
fields Pi and j on the mask of drawing 4 . If the exposure current of 100microA is irradiated between 30microsec(s) at the 
dispersion film, they are the small fields Pi and j immediately after an exposure. Although temperature rises If a sequential 
exposure is carried out to the small field arranged continuously, it turns out that the temperature of the small field which 
irradiated before partly falls even to temperature almost equivalent to exposure before. Therefore, as shown in drawing 4 
eight (in consideration of a complementary pattern, there are two kinds in fact) small fields P in which the pattern of the same 
configuration was formed within pattern space 51 P of a mask - 3 and 10P -- 4 and 10P - 5 and 10P - 6 and 10P 6 and 9P 
- 5 and 9P - 4 and 9P - 3 and 9 By irradiating periodically The precision fall by the thermal expansion of the small field on a 
mask can be prevented. 

[0050] Next, in this example, although the electron ray between 80microsec(s) must be essentially irradiated to each 
smallness field on a mask When saying that it is better to make irradiation time from a viewpoint of a temperature rise to each 
smallness field below into 30microsec, as shown in drawing 8 , the same pattern as the pattern of the one original small field 
for example, a mask top - nine small fields [ 1 and SF / SF and / 2 ] 1 and 1 of three line x3 train, --, SF 3 and 2 and SF 3 
and 3 It forms. And by driving visual field selection deflecting system 12B of the electrostatic type of drawing 1 , and the 
deflecting system 13B and 14B of an electrostatic type, and shaking an electron ray, as shown in drawing 8 , they are these 
nine small fields 1 and SF 1 - SF 3 and 3. It irradiates repeatedly 3 times periodically. In this case, on a wafer, while repeating 
an imprint to the one same small imprint field, the 1st time and the 2nd time irradiate between 30microsec(s), respectively, 
and the 3rd time irradiates between 20microsec(s). 

[0051] And the deviation to the small field of range other than this three line x3 train is performed by the electromagnetic 
deflection. Less than [ number 10V ] is sufficient and the settling time can be deflected in several 100 or less ns to deflect 
such range with an electrostatic deflection vessel. In addition, in the case of an electromagnetic deflection, it is usually as 
required as 10-100microsec. It can imprint without controlling the temperature rise of each smallness field of a mask, and 
reducing a throughput by this. Moreover, in this example, since the compressed mask is used, even if it makes the number of 
a small field increase such, the number of the small field as the whole is sharply made few from the number of the small 
imprint field for example, on a wafer. 

[0052] Next, as the gestalt of above-mentioned operation shows to drawing 2 (a), the border area BF is dividing pattern 
space 50P on a mask into the small fields [ 1 and SF / SF and / 2 ] 1 and 1 of the same magnitude, and in the fixed pitch. 
However, in the imprint field for one die on a wafer, two or more kinds of regular patterns with which array pitches differ may 
be intermingled. 

[0053] for example, as shown in drawing 9 , as that to which the pattern which repeated two kinds of patterns 65 and 66 
exists on one die on a wafer The width of face X2 and Y2 of the pattern 65 of the width of face X2 of the direction of X shown 
in drawing 9 (a), and the width of face Y2 of the direction of Y It is 200 micrometers and 230 micrometers as an example, 
respectively, and the width of face X3 and Y3 of the pattern 66 of the width of face X3 of the direction of X shown in drawing 
9 (b) and the width of face Y3 of the direction of Y presupposes that they are 180 micrometers and 240 micrometers as an 
example, respectively. In this case, since the largest width of face is Y3, reduction percentage from a mask to a wafer is set 
to beta. Two or more small fields [ 1 and SF / SF and / 2 ] 1 and 1 on the mask of drawing 2 (a) and - are formed in width-of- 
face Y3 / beta angle (240 / betamum angle in this case). Let the pattern in these fields [ 1 and SF / SF and / 2 ] 1 and 1 and 
be the original edition of the pattern 65 of drawing 9 (a), or the original edition of the pattern 66 of drawing 9 (b). And when 
imprinting the pattern of these smallness field to up to a wafer, of course according to the pitch of each pattern, it positions 
and imprints. 

[0054] A mask can be formed by carrying out like this, without changing the magnitude of the grid of the border area of a 
mask by each pattern. Therefore, it is satisfactory even when the magnitude of the exposure beam to each smallness field on 
a mask is fixed. In addition, not only a repeat pattern but in the case of a circumference circuit pattern without repeatability, 
this is applicable. Since there is no repeatability in the case of the latter, it is good to divide so that the part which division of a 
pattern tends to carry out may serve as a boundary of a small field. 

[0055] Furthermore, as mentioned above, when a hole vacancy stencil mask is used as a mask, one original edition pattern 
for small imprint fields on a wafer is divided into two complementary small fields on a mask. Drawing 10 shows an example of 
the division and the original edition pattern of one small imprint field 67 on the wafer of drawing 10 (a) is divided into the 
complementary pattern of one small field 56A of drawing 10 (b), and the complementary pattern of small field 56B of another 
side of drawing 10 (c). The amount of currents by which a place is irradiated on a wafer by the complementary pattern of 
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small field 56A of drawing 10 (b) presupposes that and dotage by the coulomb effectiveness is a problem. As a cure in such 
a case, by this example, the original edition pattern of the small imprint field 67 of drawing 10 (a) is trichotomized, and as 
shown in drawing 10 (d), it distributes to three small fields 56C-56E as a kind of complementary pattern. And the pattern of 
these three small fields 56C-56E is imprinted to the one same small imprint field on a wafer. If it carries out like this, the 
exposure current to the wafer top of each small field 56C-56E decreases, and can avoid the coulomb effectiveness dotage. 
Moreover, although anxiety that the number of the small fields on a mask may increase, and a mask may not become large 
too much by having trichotomized is also considered, a mask does not become so large when a small field compression 
method is used. 

[0056] In addition, dotage of the pattern image by the coulomb effectiveness is produced also when imprinting a single 
pattern, as shown in drawing 11 . In order to avoid dotage of such a pattern image, as shown in drawing 11 , the pattern PT 3 
imprinted to a single small imprint field is divided into a longitudinal direction at two pattern PT3a and PT3b, and there is a 
method of preparing each pattern PT3a and PT3b in the small field to which masks differ. Also in this case, in this example, 
the coulomb effectiveness dotage can be made small enough by dividing a pattern PT 3 into three or more pieces in a 
longitudinal direction. 

[0057] In addition, of course, configurations various in the range which this invention is not limited to the gestalt of above- 
mentioned operation, and does not deviate from the summary of this invention can be taken. 
[0058] 

[Effect of the Invention] In case it imprints by the division imprint method using the compressed mask according to the 1 st 
charged-particle line imprint approach of this invention, there is an advantage which can improve a throughput maintaining 
short hiding ****** location precision for spacing of the small field which imprints by continuing on a mask. Moreover, in case it 
imprints by the division imprint method using the compressed mask according to the 2nd charged-particle line imprint 
approach of this invention, it prevents that a long duration charged-particle line is irradiated by only the specific small field on 
a mask, and there is an advantage which can maintain the location precision of the pattern imprinted with high precision. 
[0059] Moreover, in case it imprints by the division imprint method, while being able to deflect the charged-particle line at the 
time of imprinting periodically the pattern of two or more small fields which adjoin on a mask at a high speed according to the 
3rd charged-particle line imprint approach of this invention, there is an advantage which can deflect the charged-particle line 
between the distant small fields with high precision. Moreover, since a pattern can be compressed using the small field of the 
common magnitude on a mask also to two or more kinds of periodic patterns with which pitches differ repeatedly on an 
induction substrate in case it imprints by the division imprint method using the compressed mask according to the 4th 
charged-particle line imprint approach of this invention, there is an advantage more than which the number of the small field 
on a mask does not increase recklessly. 

[0060] Moreover, since according to the 5th charged-particle line imprint approach of this invention a small field especially 
with many exposures of a charged-particle line is lost all over the small field of the plurality on a mask in case it imprints by 
the division imprint method, there is an advantage which can avoid dotage of the image by the coulomb effectiveness, 
without reducing a throughput not much. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram showing the electron ray contraction imprint equipment used with an example of 
the gestalt of operation of this invention. 

[Drawing 21 The top view in which (a) shows an example of the array of the small field on a mask, and (b) are the top views 
showing an example of the array of the small imprint field on a wafer. 

[Drawing 31 The top view in which (a) shows an example of imprint field 61 Q for one die on a wafer, the top view showing four 
imprint fields 61 A-61 D where (b) quadrisected the imprint field 61 Q, and (c) are the top views showing an example of the 
array of the small field in pattern space 51 P on the mask corresponding to imprint field 61 A. 
[Drawing 41 It is the expansion top view which omitted the part which shows the array of the small field on the mask of 
drawing 3 (c), and the sequence of an imprint. 

[Drawing 51 It is the expansion top view which omitted the part which shows the array of the small imprint field in imprint field 
61 A on the wafer of drawing 3 (b), and the sequence of an imprint. 
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[Drawing 61 It is the expansion top view which omitted the part which shows the pattern of the small field imprinted by each 
smallness imprint field on the wafer of drawing 5 . 

[Drawing 7] It is an explanatory view in the case of decomposing into a complementary pattern and imprinting an isolation- 
pattern. 

[Drawing 8] It is an explanatory view in the case of irradiating an electron ray repeatedly periodically to the small field of three 
line x3 train. 

[Drawing 9] It is drawing showing the example of two kinds of patterns with which repeat pitches differ. 
[Drawing 10] It is an explanatory view in the case of dividing and imprinting one pattern to the pattern of three small fields. 
[Drawing 11] It is the explanatory view of the example which divides and prepares the pattern which should be imprinted to 
the single small imprint field on a wafer in two or more small fields of a mask. 

[Drawing 12] The sectional view in which (a) shows a diffusion mask, and (b) are the sectional views showing a hole opening 
stencil mask. 

[Drawing 13] It is the perspective view showing the electron ray contraction imprint equipment of the conventional division 
imprint method. . 

[Drawing 141 It is drawing showing correspondence with the small field of the conventional mask, and the small imprint field 
on a wafer. 

[Description of Notations] 

12A Visual field selection deflecting system of a solenoid operated system 
12B Visual field selection deflecting system of an electrostatic method 
13A Deflecting system of a solenoid operated system 
13B Deflecting system of an electrostatic method 
50 Mask 

SOP, 51 P Pattern space 
60 Wafer 

61A-61D Imprint field 

SF 1 and 1 , SF 1 and 2, - Small field of a mask 
PF1 , 1 , PF1 , 2, - Small imprint field on a wafer 
BF Border area 

P 1 , 1 , SF 1 and 2, -- Small field of a mask 
Q 1, 1, PF1, 2, - Small imprint field on a wafer 
Cm Mask side optical field 
Cw Induction substrate side optical field 
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(57) [SIH 

OTR3PI£3Sfr< LT*JU-7v h«(Rl±-r«o 

«J\fmPi,i. P1,2. "K»*JU gD3tf>2$iJ£>/J^gEP 
1.1. Pi, 2. Pi. 18^0l"T(4- YAltglClMbLTM 
SK$£^£fTt\ *ffS LT ■> x/ \±?l* Y ^fR]lcBH9ijT3r 

nfc 1 vi<D'bm , mmmzmwz:'n r>. 35ua©'j\ 

SWSSP3.18, P3.17. P3.10»C3^T»+Y*TSU: 
LTHStce¥*ff l\ LT £ x; \±7H* X ^ 
iRilcHWiJrftfc 1 VjO'bmm^mnnw^VTOo 
8<l(O'Jv^feEP3,l0~P3.9 iCP^TitmmcHSi^i&L 
TIE¥*fTt\ ttJS LT ? x/ \±Tl*a^-T « «'J> 




(2) ftffl¥-9--\ 29 54 1 



HWtlc J: y INBtetUTttll««il^J«9fM 
±T©B3IB'J^feS©iB5iJ^lp)<!:|5|L;^(pl'v 1 5"JX««li( 

{DmyiyDipHzm&Tzjjm^ i 9jx««»9J©s?fB'j^ 
wj^Mic^fj ltam u B9iB'j^a*Bai**(a 

<h LTMIB^X^'NOSfffiitt? «S©KBM*«yig-r<i:« 

ftJIB^ X ^ ±<DPS 6 n/ciSEiF*3 tcBB?U* n/c*t 8£<DbuI3 
/Jx«**««tt^T«l*«JII!W»c««tlHl!8W* Lfc <t 

*»<D'.W»*U:#ffl LTBJ« U BuIB'JxSUsEfcRBWmffi 
i: LTBuiB^Xf\©^®a?li<Dfiatsf«l*y>I-r<!:« 
It, B5I3«»<D'JxfSaicWf5-r5BCIB®CS«*5±ro«ia 
0'Jx«¥^6 ,t tfllB^tSS«±T-5lMtJg-r5cfc 3 (Cflft 
IB^fS*«5'NCD/\ 0 -S»->l£¥tilB«-ililSILT, S5IBSE(B 

b5IB^X ±<DPfi 6 nfcfiSHrt lClB?'jT*-n/c«l»<7)BuIB 
*tl£LT. HijfB^S^T'tJSSBWtci^yjgL^lH] 

/ - >^i£¥-r psora wa^ansiRi ^»m<i(p)S 



IC> t5IB«»©'J^lt»F5-rStiJIB^fSS1fi±<O^S!( 

bOIB^ X ? ±© BtJgB*ga<Z)/J^isE£ H tr StW^isS 
ttfcaWJIE L < iBf'J U HilfB'J^Il§EF«3CD/ - V^SE£ 
BuiB'J^feESKSiizKfSS U S-PiJf3«8<D'Jxfiis£lc 
5BufBSi)[0/J«^lsES-«iS<DttSlci9!^-r* 

ct -5 ic Lfc c <t t r^mmm^mmm^m. 

m^W'J^feET'<DB5I3^fSStg±^©^miHZ^©RSW 

1ta <!: r * WMtflWE5*«. 
[3gt!B0>l¥»ffl£180.B] 
[000 1] 

[0 0 0 2] 

)i>-y-y\- (±mm <Dfa±£<DmiL*pjmtLrd&m 

¥SSi:LT«, (1«(0^x/\(cm^*n5* 

/ - > x ? frsmf&mm^-m lt&w? 



(3) 
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S1KKI5¥r^*M°$-V£l <X<K*|^T£;*:*?J: 

[0003] 01 3 (is S£3li<D»fJlni:^jCa)^$g«S 
'Me¥^Bco— #J£^ U 3lc33l^7\ ^0^ 

e.n/c«S!t©/J^^2 a CD— ^tC*frft5 0 CCT\ 'Jn 
fiH2aU, 9x/\5lcK¥r^/\°*->^ttK*JfS 

pllSE 2 a lis «74B«S0r LfcSfttlMW **IHHtt 
2 bH:J:-3T5tMcE»*+iT^*. 'MM 2 afciljfl 
Ltcm^m E B ^FE^CDS 1 fSU U>X£*iT-Jg 
^D7*-/< (®?HgjStO«) CO«tSAy£& JFHiS 
(OH 2 JSK U VX*eT«S*tt £: LTCOm?*® U^X 
h*FI**ftft'>i/\5±<D i -oom^sMwms blzm 

awm*. :w^ot, *<D/Miia2aic^fiE*n/c 
l/c/ \°* - > <Dmt)\ % co^m 

S. Jt$*AXtCTfftCZli«3J(y, ZiflKSBfc 

¥®F*3T'J^^ 2 a coa^-T^. 2 ffllcTfflCXW. Y$ft 

[0 0 0 4] £9B3K(i. 'J^1§E2 aZmtiLtLTm? 
iEB C0SSI4 y S'J^pf *S 2 a flHHFMaa 
ffllC »IST 3 / f * - > CDfig'J v®tf -5 X/ \ 5 ±CDg&£/> 

(ftCfa^S+lfc^BlmCDffilRlStCjcy, »/M8W2 a(c 
So !P-5> 'J^feE2 aSiliaU/c1B?*SE B^^FEl^CO 

m i sis u v xi&Tfm 2 lan* u vx*^ lt^ x/ \ 5 ± 
tjs^^E2 bco^*Ttm^cosS'j^Te¥*n. ^ 

Matt 2 btcffl^-r^^syfcpl^^e^li^S bco 
Mlc«EC*. *(Dfclsb. Mft$m2b(D$Slcm)!a?2># 
mtJW->&(D&WtiLW*T i => LTl^o 1 *fcc9^X 
* 2 lcjfJfiKi*-tl/j:^T<7)'J^teE2 a tca*J6T*/<*--> 
^^x/\5±lJ:S¥*n«<!:. ■>x/\5±© 1 
CO$e¥^6I5 a'Nro/^-VCDS^^T-rSo CCD 

*w*if9. ctucfcy, — tss^^tcJt^T^w 

[0 0 0 5] fcifc\ »5-3 6 5 9 3 ^ii&lClis 

p< y -t; uco «t 5 3& y ii u - > ic^fs-r s f^psb 



ffiBic^yiiLe^-rs^A^^Tt-nT^So sfffr* 

^»l*s «&yjfiL/\°$->iXttcD/\°*->£^X?iJi![4 
T-^* C <h * < °J$ZMB*Si y (c «t y -ft TV 

[00 0 6] 

[^^(B^Lcfc-pfr^S!^] ±5EC0»»je¥^sCT 5 

it. 7x^2 co'j^te? 2 a t ? x/ \ 5 <z»mwim 5 b 

££1 : 1 K»(5;!r-tfTV-5. fflAlt. 014 (b) lc 
^rJ:dlcl7X/\5±coi ^-r»cDe¥pI«e5 a^l 0 
0f@C0/^in¥pSlSE5 blC^S'JLTe^-r^^ El 1 4 
(a) KjjVr<fc5UU ^X^2tcl*/Mni:pSteE5 bco» 

wiaiiiiacr) i o o m(0'hmm 2 a »wt <=>tiz>o ?x 

? 2 » 6 fi/ \ 5 'Mi/ \°* - VtfH'J* LT&¥3r *l3 fc 
46. m-C0'JvfH^E2 ac7)^**l* s f-ft(u»(6T**— 
wmmmW 5 b co*:* * K*t LT«e'J^C05ffia^fclt 
**IA, JJQ?ITVX'>21C^/Jn$I«2 aCO^e-T^lW 

pist2 btisiteti^o stot, 01 4ic^-r«t5ic 

^X^2CD'jNpiac2a^ia^e4aSl£H (i-XT. r/\'* 
->««J t"?'So ) 2PC0±**t*. -*XM5ffliJC0£ 
TVxhWmm®. 5 a IcWfS-r^x'X^ 2±C0/hpSStCD£ 
IWMJ:yt««C**l.\ Sfc. 0^JTli/\°^->pS 
feE2 PSO-|5¥pHsE5 aAM ^-f^lCffla-Tixt^^L 

[0007] <tc:5T% m+m&wsimz'it. %^<d 
ssi-rnt#0i 3ic;i*-r<g[Rj&6tf*$< 

Stf x/ \ffiTW¥^£#IWttH[c<RS sens* 
^./c<h*. Sfi5SltilRlti ! t^X^®atJ : ^x/\®±T'J l 6 
^co^fi A X£*'&<Lf&RH>c7)p!i5E < t: LT4^.6tx 

7-T-/UKJ <tP?^. ±3iCO01 JT'li, 7X^2RO : 
->x/\5 Sf5in i t>i*±*-t+fi:«»IT±TC0'jNp»aE2 a CO 

/ \°* - > ^ x/ \ 5 tcmscoiRijgT'fE¥-r 5 rctt> tc 

•77.-? 2C0/\°^->pfi§E2 Pft^RJTJcO^X^fiJ^W^ 
-C-;UKCmF«glC, -5XM5C01 OC0l£i:pISe5 aft^R 

[0008] z\zt\ m^wom-gicit, vxtmvt 

¥&)7'(—l\' KC mfi^StS^^W^ -r -;u KCw 

1§£2 P-V-?-txH:Wrt5-rS^'X^5#jCOK2g:plfeE5 a CO* 
**t*S¥ilBC0^X<7#j^«)7-r-^ KCmCO** 



(4) 
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AoTl^ct LTt>» ^rSSffifiJ^W 7 ■<->[> K*y 
fc;&l^6+l/ceHlc*tteh©e¥fii3(5 a*M%tt 

v f ©iBU)I^S^ieiz:i&a65iiJ#*i«S<*oTX;U- 
[0 0 0 9] IKDi^SX/l'-y'y t-OMST^ 

ttfat zmmwmwmmm y si ltwt 

rjEiSi^n/c^X-J'j i:n?^c 
[0 0 10] ftlz. ffliLl£?'f1-S<y<7 - "v-sVU • T 
•J'-trT.-^^y (DRAM) ©J:-5K#i!&lH]S&K£- 

fcT 7. * LTtfPmWl5 SC7»te¥*fr 5 C <!: (C J: 
•pT> ^X?£1ffiJ-X±'h*<r3 * 

^?X?±CD 1 -?(0/J\fittA'6%a>/J^1Rtt(cmb'r«ISRO 
{Haggle J: £if£Bjffi (IlllftfflbS) 

[0 0 1 1] DRAMfD/^y-bJl/QflS&O/'C* 

oa/hfRttQ/ - VtfftdE1>M y 5E LT ■> 1/ \±©s 

MTHWr 5Ct left oTx C0>'MW«0>iUS#±Jr 
U ?X^WS©JKl»»l=J:y*fl)'WIB*rt©/<*-v 
©ffcg*»lgJbMfiTLTL£ 5 tl^ 
[00 1 2] cntc^LTs VX*±(D1 OCD/.hfS«L 



©«WcJt«LTJMD*-*fcd&X/l/-:?y K©f6T£*3 

pkic«\ iK»sxon:a6mifiiRi«Ttt« < vbhsiris 
[001 3] &rcs *x?*®mzfm*zrc(sbici*s 

rtQ/t*->o£S4H!Mr?«ft&?fcy. «*»t 

fHKCRmFtcRWLTLCo/cyrssn^S. Lfr 
Lft#e* * x/ \±TO/ - V©&! yjgLtfy ^ttifc 
r L «6»-3t?« * < > Wttfl* y iS L try *©fift 5*8 

[0014] jet=» «Tt:-^-r*vi;-i»«fl)«f« 
mm* -a l a £ c 

i \iB±"P©iaWft©*^'J*fi«*»*Jc t T> *x/ v\ 
0DlE¥PS©«5lM&fi*liynLftttft«ftSftt\ 

«aiiwtc4( k *y*«fl!>«*'J»fB*tf*<*y» £<* 

e nft i x <t c -5 ;f&£#s ^5 „ 
[0015] *wiitsnfr*i5itcMfr* zmztitc^x 

^*fiWLT»#JIE*»SCTlB¥«ff5IS(E» TX^± 
■«««LTlE**fj3/J»«««)IHHI*JSfr< LTX7U- 

«^i oDgwtr^o *fM§u. ffffi^tifcvx 

[0 0 16] *58B^t*v »S'JI5¥^iCTl£¥^?7 

*a«Bfi*iu:iE5-r*i8©afWtt?i8©fliisa**aictT3 c: 

^■T5c:<t:^m3©gWi:-r5 0 Hie, fflHS 
[0 0 17] MIC, »«eTOax«**t5 



(5) 
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[0 0 18] 

[BH*»$«-Sfca&©#«] *^tcck«mi<7)^ 

(6 0) Ott&BB (6 0Q) 

'J>£< i:*,*©— gPli^X-? (5 0) .tTSlMCgt 
F^-r^«8ifa)'J^^ (SF1,1,SF U ,-) iCtt&JLT 
mfiKLx ^n6'J^H*B8Wmtt<hLT^X^ (5 0) 
^0MSTO?«0MBI**-f5l\ *©i:**tiS'.h«*© 
SB (SFi,2)l*WBaW»«fftV £©!8 
MlcJ:Utt&KK (5 0) ±T»«**«Dt©'J«« 
tt (PFi.2. PFi,4)IC*ftf , n/t*->*Wi:T*fc 

ftic *tis/wa«»c»i5r*<j«w« (pfi.i.p 

Fi.2.-) JWftSWE (6 0) ±TStSc»r*J:3lc 
^C5S« (6 0) 's©/<*— >e*tt«*WBLT«(S 
Sfi (6 0) ±Oft£IBB! (6 0Q) fcHfj£©/f*-V 

[0 0 19] fUT> fl.l3.tf0 3 ~0 5 

■TJ;-5ltx •€-<D"7X^±05|5fi6nfcfi5H (5 1 P) AT 

«D ) £*<fi<hLT#*/c<!:*17alR) (Y*|rI) tcE9!J 
Stlfc'JTOSE (P1,1 ~P1,18- P2.1 ~P2,18»" P 
3,8 ~P3,11) KS«tt?«*l«*!HMLfc£*, *© 

fa£BU#l^19JXttlt^J©<MWfH« (Ql,1 ~ 

Qi,i8) »c>twwr*35a5fc» ^ne.'j^®<7)iH9j^ 
(pjicux-r^^iRi'v 1 vmm&vio'mwm®. (q 

2,18~Q5,18) teJffi&lS^fS^jti:, fc^trfcWT'fc 

[0020] »T^«*^itj;ntfv ®FSS«±tcflj^. 

tf, 03 (b) K^T<fc?fc^yjgL14©*Rl^S[s]S& 
62, &tf$yjgLtt©355;>< ; E , J-fe;l'6 3 A. 63B 
£Vr f %\al$&7ny'? 6 1 A<D/\°^->^e¥-T51i 
^, B5<DffjSStiLt?IB£l3) (Cltl^Y^lRlt-rS) 
'\BH5'JS'tl5elSI2lKfflCD/J^$E¥^i^aEQ1, i ~Qi, 18^ 

^*tlZ<i:LTY^rRilci3?'J*n/c'>^Pi,i ~ 

Pi.i8. P2.1 ~P2.i8t-^t"^= mizmm± 

JS©'.h$£^iSEQ2, 18~Q5. IS^JSKg/^-Vt*, 
?±T*0J;itf 1 WtmSLt. Ltc Y^ftlClESUTSrttfc'hfl 
^P3 ( 18~P3,11^lH5 , Jt-?>o fit, KSDHUyi** 

8*6 4<DlliJ*T^T5o I^T, ^X^i©^!^*!!© 



[002 1] *«W©»2©«WI!WIME¥J&as 
I*. flJ*l#0 2K;jVr<fc : 5K. JKfSStt (6 0) 
ffiH (6 0Q) (Clg^r^*/ / >*<tti* 
(5 0) ±TStSC«|iBr*«H»fiD/J\1H 
Jg£ (SFi.i.SF 1,2.-0 IC#MLT»J*U *tlS'h 

mnzMfumiSLiiLT^x? (so) ^©wtotkio 

mum** (6 o) ±©tta©'.M£¥isiiS (p f i, i. p f 
1.2.-) iWEOWfi (6 0) ±?swc»-r*j:dic* 
©^»«^©/\°*->«5:f:t&S£fll]lILT, *(D«(B 

mm±o>&m&w (6oq) Km*©/f*->*«¥T 
[oo2 2] *-LTv fly*tfH4atfia5 

ftfcfldkO'J'lW (P3,10~P6.10. P6,9~P3,9)^ 

BaME±Ttt*fl)IB6tirc«Hrt©<J^flB«©1Ha«»: t> «6» 
$<NMk«>'JilE*tm (Q2.17. Q5.17~Q2,2- 
Q5,2)Wli^/\°^->*l5¥-r*J:5lcLfc: i t(DT- 

[0 0 2 3] »l3^S*aflStC«fetH*» TX?±© 1 O© 

(P3.10. P5.10. p«.9.P4.9)«ffy^*Te 

X ^ ±CD'Jx^lSEF , 3<DS«»3i (c «fc « / ^ - VttSffl^roffi 
[0 0 2 4] ^ICs *98«lCj:««3a>nf«tt?iafB¥ 

fc«Hrtl=BfU«!Fftfc*»©'J^«l* (SFi.i ~SF 
3, 3) *««tt^TW*«»«tc«»EIIH»r *©l=» 

tSLTx *©«iiS»«±'P , tija«iwtc«y>SL*»ia/< 

*->*«i:r*IB«)W«tt?liOflilRl*»Wil«3»T 
[0 0 2 5] il?|?> *«|Sa«ff3fc»»c«» HXMffiiSro 

t\ /j%aifinc»*»*stT , bisMHttat^ —77, masciiR) 

l*SI^B$F^* ,; Jt^S<jm< IB*?****. »«0IIrITW:* 



(6) 



ftffl¥-9--\ 2 9 54 1 



10 0»(01ffiT'^, *fgB£ZH*s 

So C©J:-5lC, 353Pg5£Lfc©Hrt03Mfc<D'J^S : & 
f£®^faS£ffl^Tl$y&UWrsc:<htcJ:y. MB 
tTjU-TV h^PirTSCiitfT^So 
[0 0 2 6] Wc % *8Blc£SS4®ffi«fft?ttlE¥ 
^li, ^OKt 2 <D^«*S^K¥^5£<!: ID UtOHOt, 
<tT% 181*14*0 2 fcijvrj: -5 fc» *(D^X<r ±<Dmm<D 
'.Wffl* (S Fi,i, S Fi,2.-) ^Ht?^#^ (BF) 

St<7)'J^l§ltlcS>f)!5-rStg^'J^^JsE (SF1.1.SF 
1, 2. ") *«*<DttW=»3e-r*d:3 Lftt<0TJ5 

So 

[0 0 2 7] «3^**»lW(c«tnWf» »Jc«yiBLtt© 

» y 38 u t * - >tf i aa? 1 ** < «BM»»ttT * £ 

5Citf*5, ff<JX.^ISl 9 (C^-T Jc 3 IHX2XY2 

3 x Y 3 6 6«g*£-rs*syiSL/<$-> 

fc*MMEr*J:34«d» MY3«««X2. Y2, X3 

j:y**i^r*^» t»o^wittiY3xY3o* 

(4, M°$-V6 5X1*6 eO&viZ&kffimtmVtP* 

y *»'■**•< LTi3<. ^jts. d<D/\ 0 *->'4 

JS»m<0fcS"Ett'cLT&<fott""?SS. *LT£SJSS 

y» »*s<i*yiSL/<*->*iE^B}fcT«E£tfRr 
flEicfe s. ti y is u - 

[0 0 2 8] &(c. *SiEfc£S3l5<0^®fim8iE'f: 

tTs minimi oioTRtJ^uu *©7x^±?ai 

(6 7) S2ffl©'J\®a (5 6 A, 5 6 
B) lCffitt/t$r->£LTE#Lfc*£ , fc«a&Z\ 

J?rJ£«**fflttL % «fc 3 Jc*«5dME¥««K!:lE^* n*^* 
(6 7) *»a©Ji$Jet±fl!)tt©/JxlB« (5 6 
C~5 6E) tettS'JLTft^ IE3P©IBWCft6»«* 

* - v &mi&t 3 t» * . 

[0 0 2 9] ffl7Ll£^Z.?tLZ. ffl*&7>r>W* 
Cft'cttLTtfcSl7X7<D*§£-4 



'J*mo/ w - < * p y»«tfi**n 

^IS^ST'cLTONfco L4CU C^nt^-^'y h 
*X7 1 >->^l/^ , X-J'0li^i2OTl*^:< 3oJX±<B'h 

§o K¥^»cti6^afeTi£¥-r*o cs-rsctic 

[0 0 3 0] 

[5gB^©HfiS<Dm«§] WT, *»Htc**»««m(»E 
5*»©*»«fl3M®—Wc-3SBI 1 ~0 1 2 £#Ra L 

?IE5*ff3»*tC*»E*afflLfcfc©?*3. it 

3t$Alc^Tlczf4€-lsy, zfAlcgififtTiErtT'Eli <& 
Sfi"5'cMiS'cX$i£\ El ©Iftffll^^RTlcYWi^Bl-DT 

smut*. s?»ei o^sttatftifcwyiBEBttnv 

1 2 A, 1 2B»«:«fcyXYTffi (XWaifYtttTfr* 
JFffi) ftT1§ft?nT7X7 5O0)1O<D'>fgHK©*> , > 

ns„ «9fiHRfliRi»i 2Attwtta, ttssttfliRi 
bi 2B»»fs^s;T*»y, >Biit(*««*ico«»3W? 

«?«*»i(i-r«iRictt»«*a©«»3W?aiiRi»i 2 

[003 1 ] 7*?5 0«ifiaLfc*?ttEB(ifllRltt 

13 a, 1 3Btcj:ym««BiRi*n/i:±x , ««u>x 
i 4tc«»:y— S7n7^-/(co*^s« Wiuv 

X1 5. <g|pj§5l 4 A, 14B5^LTl?«H/-7Xh 
#afc*ft/fc9x/\6 0±lC**iSr*U 7IA6 0±C 

m^ttaic^x^ s o<d 1 o0/j^ia©m^ro$B'j^ 

(«*«1/4) OD«««li¥xrtlSo filRlSI 3 A, 1 

4 A(iw&&& una i 3 b. 1 4B»iw*jc?» 
y » ii£ii«5B#5a#>fiiiR]f5 1 3 a . 1 4 a l 
Tv »^BHT*atc«iyiBLT«?ia*w»rsi«ic 

tt»«*SM>ffl|p]» 1 3B, 1 4B«ffifflt5. 

5 OliTX^Xx-^'l 61CX Y?OB^TfTiclXy W* 

ens, 7X7^7-^1 6t*. igifigBi 7icj;yx 

X7Xr-v'"1 6G5X YTffirtTOttlttU- *f=F>#H- 

1 8T«a**iT«nwsBi 9»cai73?nso 

[0 0 3 2] ^lM6 0lt sfflS2 0±<DqI®]7.^- 
->"2 1 ±ICX YiF®i:W : TlC«*#*nTt , >So RJffiiXT 1 
—>2 1 14. IE«j^S2 llZkV^rXtXT-: V\ 6<D 

So mj3fa£Lrco>i*\s>xi 4, 1 5ic«fcyy?^-> 



(7) 
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m&fcm?ztz#>T&Zo praxx-v>'2 i ©xyti 

[*gT<7)tfcBtt U— If =F : M+ 2 3 T«dl*tlT«««l« 1 
[0 0 3 3] HUfiPKBl 9li. A7JgB2 4frSA*JT!r 

(C»^T. «0«Rffi[Rl«1 2 A. 12B, Rtffflfr 
S13A, 13B, 14A, 1 4 B It •!> fSfrfflL EB© 

7r-i?2 1 ouf^«ni«ir«n:46(c<effi«iira («* 
tft&B&tf&sj&jt) oiiRifto-aiivtsjRtt 
iiisjaisssg2 5, 2 6icm^j?n, zneflftSRje 
»2 5aw2 6icj:y*n^'n» mkmrquhii 2 

A. 1 2BSt/il(Rjg§1 3 A. 13B, 14 A, 14B 

(offliRatfKJESti*. xf-^i 6,21 qhheich 

r*5MWS«»K5-f/^2 7. 2 8ic*nfhlb**ti 
So H'7^\-2 7, 2 8ttSlWS»Ctt-3TA^-5M 
6,2 1 /)WFr£<fc-5KSS*£Bi 7, 2 2<DSbf^* 

mwts. fcfe, A73SB2 4tLT«v mi/tT-eo) 
o^»?x/\6 o icesi-nrcS^^-^^ctisoiSA 

[0 0 3 4] El 2 (a) I4*«fl!>-7X* 5 OQ/hffflfttf 

*y <&XM7&l4(c*«ft/^->WK5 0 Ptf X^Mk 
Y73(R]lcmSt°-y^TIE73^'J^lS£S Fi, i. S Fi,2. 
•-, SF2.1.-tC»*J*n» CnS<D>J^J8ES Fj,j( i 
= 1, 2. ». ; j = i, 2, ••■) (4S?&£j6»rU & 

si*tttttM-s*iMS*B f icTa^icE»*nr^ 

(a) lC^-T«t3tCgfkv"j3> (S i N) «Q!ffil(C 

T«?«a)aiawBT*«jau possum*:/? 

X^>»0»!SLWBS*R»t7S:WII»a^X^t» Ell 

2 (b) ic^-r«fc-5tc->ya> (s i) HotkiUBBS 

tcK^fcti[*5t««?«ojBa»B t ^-ramif t^s* 

fofti\ 

[0 0 3 5] 0 2 (b) U4:ffl4)9XM6O±4)0l*.Hr 

1 y-T ©B»»© 1 #<DiE¥fIis£6 0 QCniU COEI 

2 (b) teJ3l/>T> IE¥tttt6 0Qli« XTsIrJR^Y^ 
ft(EiE3fiF»©'J»(B¥fW«PFi,i. PFi.2.-. PF 2 ,1. 

-tcaaitftu c*is©<ME5»ttP f i, j( i = 1 , 

2, j=1, 2. •••) <0***«, 7^5 0^6 
■j7l/\6 0<-\O*8'J^*/3 (ffil7tt#1/4) tt5i, 

^•7.-^ s o©/j»s«s f i, j ©(G^icia^Trn, 

X^5 0O«ISl«*BFtEfflar*l«IBW:ft<» WWT 
*'ME¥«*P F j, j (4*»LTlMf*toSftTV*. 



[0 0 3 6] £fc. IE¥^®6 0Qt4, «ffiS4EflI3fc¥ 

2 (a) <DVX?5 0O/N°£->fIiaE5 0PrtT*jaoV 
X?tJft^W:7<-/UKCmF , g<Z)/J^SS F j,j 0/<* 
-V«^<llRlST*aSCtlC«k-3T, EI2<D?X/\6 0 
±0ME«fm 6 0 Q rtT-SO^St5ffl'Ji l c^fi*)7 -f -/U 
KCwrt©/Jx|B¥*«P F j, j lc/^-v*(E5"P** 
J:9tf:ftoTVS. *LT* *flJTH4s ^X/\6 0£>f£ 
0Q(dS9'T'<$/^->*'MRiSS F j, j K 
##JLT«tt*Rfc #M««W L< ft* 

j t<©t42sa:ftji<7)'j^^ic»^-rso m*.i& ?x/\6 

0±«>K?Mtt 6 0 QAO/JOmni P F 1, 2. P F 1, 4, 
P F3.2. P F3,4 iClE^SftS/ttf-Vtfra— 

T^tv *ns<o/t*->©RiK/{*-vw:7X* 5 0 

flD0J?ll4*1O<D/)^JS£SFi,2 *®l§jk 
*«©^X*5 0ttJEI8tfftTs /\'*->SBi§E5 0Pl*3 
flVMHSS F j, j ©f@»f4ln¥^iS!t6 0 Qrt4>/J«ti9fH 

wpf],) ©<ia<fcy , fc / j>ft<ftoTL^. 

[0 0 3 7] JDLha>ttttlC£tvr. 'MWttSFij £7 
x/\6 0±O'jNg¥fiiSgPFi,j t©»«aiB«*B«7 s 
-*tLT*a&Hia)A»SlH2 4 4i»6«iJ»KBl 9K 

fgilSS F j, j 0>/t*->*tf9x/\6 OOliJgtfcBKIE 
5*ft*cfc5tC«6]»1 2A. 12B, 13A, 13 
B, 14 A, 1 4B<DdlR]ffi&U : 7.7 1 -vM 6, 2 1 <7> 

Jii±TA^«« 5 S®T*ftt^«^l4s JEWcffoTTX 
6aifRT«A7 l -^2 1 *X|**GH«:S^ 

ica»75iRi^s^ffi)*-a-2.o c:mcj:»a ei 2 tc^r/\° 

*->*«5 0 P»tflS¥tB«6 OQflHMmi^X* 
ffliJJt^W^ f -71/ F C mKtf JESSffiffi^n 7 -f -JU 
KCwlCAU i&OMWtfX%X1b U / \°* - >fRJ« 5 0 
P(C£$£T0/h3MSF j, j fl)/^->i^')IM6 
0±a)li¥®iS!6 0Q(ce¥T'*Sc ftfc\ 
C0Y$6^'\(Dm : ?^E BW^IittiBS^/^-ve^ 
ttB©PSt4<l[pltl 1 2 A. 12B, 13A, 1 3 B, 
1 4 A, 1 4B(C£U?t3. 6¥^«6 0Q©e¥^ 
7Lfc»*, mXttoiWlT.T-V 2 1 *YH3&|Rl'sW3e 

[0 0 3 8] CCT. *«0T , «*iLVX^» Xl47t^^ 

«ffl-r?.Ji^ic?i3iwft (Stt) ->iw*a 

fe^fctts *©»*J73a©— 0iJlco¥E7*#SaLTBl 
«r*.'H7 (a) t4*flilJW^X/\6 0JC$n^*tl5/S° 
><D— fill©— ffi^mU $4SSplfeE8 0, 8 1(4m^ 
M»cJ:SS3^ 8 214^^35 8 1 ?HShftStt©# 
±aSWEI1 2 (a) fcjSTttaTX*? 



(8) 
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012 (b) ui^T:*:^ x^vi'yb^ 7. 
zmztti&T z>±i*-iz (otkSLffi b s «fsit**«^* 

2lc«^-r*ii{SL958 2©J3Btf gfittO&^Sfll©^ 

SB 8 2lC*tl£T5faStg|5B SO«H3!M6*^TH*n 
fW©»Sttl|ia'r*ttfl!>*M3fc»8 2tt*tJ£T5- 

£/c«>. fttt<D#$ftg|3 8 2SlG/^->«20©i 
It / {*->lE#« U 2 EHC#«-7Wr*£j£tf*S3g 

fnti^. 4 bohumek: £ y &K4>#b 

[0 0 3 91 07 (b) ~ (e) «07 (a) ©M°*- 

(b) ttl Eia©|EWC«fflr*'WW«9 1^ 17 

(c) tt2 0BflDeW=ffiET*'h**9 2*, 0 7 

(d) »3Sa©C^lC«fflr*^««9 3*, 07 

(e) t*4 0S©fe¥B§t::«ra-r^'J^^9 4«^r. 
'JMHf9 1, 9 2K& *X/V&BifcgP8 0<&£WCfct 

«;r*«?«©aiaaJB t o t. mvm* i *«imsl 

V 3 lCT#*JLfc^lC»fcT*«^<D58»»B T 
1, BT2#«jSMrtlTV*. — 'J»««9 3 ( 9 4 
KW\ S3tgP8 1 CWMtL H 3 KTttS'JL/cff^Ktt 

isr *«?»©aafiB bt3, b t 4 awea* nrc 

So fcfcs /J\««9 1~9 4W*TIrII;***T»*. 
[0040] IX±<0'J^I^9 1 ~9 4^Hx./c : 77.-5'tC 
£l*T£Sa>KMl0> K— X«* 1 [Hl<0g¥B$<DBS 1 / 
2tC»£U /J\«JS89 1 , 9 3(D/^->8l*^I/\l 
OBHM'V 'MW9 2, 9 409/^— >(i*'JvflW 
9 1. 9 3©/S*->«tettLT/h«iSE9 1. 9 3©i|@ 
©1/2 f£tt0 1 2 OHtelSKvfS LTlE?r S. 'WS 
«9 1 . 9 2©/\°^->^<Dli¥lCd:yS7 l ca5 8 1 

HWLV3*-Pft¥ffi«£LT9x/\±l=IE¥*1X» 'J N 
pS^93, 9 4©/\°^->^g¥lCj:y^J l 6gP8 1 # 

*fM8LH 3*OlS:a f ffi«i:LT , J'l/N±J=IES*n 

1 0B»tf 2 0B©IE5U:J:*B3teS8 1 CO&f 
1ftB£* 3 0SSlM0B<DfiaMElHcJ:*Ba6»8 1 
Ooftfttlttfaik^Tl^OT, B3WS8 1 
K2tttULT$E:¥?-3^ttt'<TB7 1 6a58 1 ©ofc^ 

BtwKfttraiffiiarft*. 

[004 1] 5WCs *«T'i(CDRAM(D/\^-VS^ 
X/ \±tCB^»*rt- * «d©*<*:Wfta^ O 

■&m«*l»¥l*"*. 5fe*\ ^^SOiLT^SJX 
^>->Jl/-7X*:£flil/'T, 3 (a) tc^"T 

<fc54X*|RW>«X1T» Y£6)«>«Y 1 ©1 $f-f#© 
&¥IBi5E6 1 QlCD P. A M©n°-S» <D£ 
■T^c — ffiltLT. *BX 1 it 3 6 mm, tgY 1 \t 1 8 m 
mT*5o Sfc, S£¥pM£S6 1 Q<DM°?-V«\ 03 



(b) lCmr«fe5tCY*iatC»«!S:«3S©Zh5-r^« 
0>B1~B4O>IE$£86 1 A~6 1 D©A°^->IC» 
EnS4ffiWHE5B«6 1 A~6 1 DA0>/f*- 
1 0«¥fSiS6 1 ATai*M:3(c« JUS© 

Oliy>BL140!)=ff*yty-fe;U6 3A. 6 3B<!:fre>*8 

[0 0 4 2] ZOmS. 03 (c) IZTjkt&vlZ- *<5»J 
<7)VX<7(D/\^->pfll5£5 1 P£, Y£AIC1 8trT\ 
X£fi&4 29J0>/J\ffttlC#tgU 03 (b) flDfeyig 
LttflMRl'»JH5n0l86 2fl!>BUS/ , C^-V*» **H?tl2 
WTY*AK#Wfc»#/ 5 2 A~5 2 C, 
&tf8fjX 1 85iJ(D4<105^mrog|5»/\ o ^-VpWSS5 3 
A~5 3 DrtCD/jNpfiiStC&jyST^o W=» 03 (b) 

©^yisu&DSr&y^y-te/ue 3 a, 6 3b«/< 

*ft*tl2l5X1 8?UroX£lR]K:#tf7c** 
5 4 A&tf5 4 BlcWyST*. 
[0043] 041*, 03 (c) OTT^O/N'^-Vpf 
tsE5 1 Pfc©'.MH«<DK5U*g*U C<004KJ51.T, 

y^iriic i nm-exfifote j 5iis©'.h««*'.Mi«p 

j j(i =i~i 8 ; j =1~4 2) T'SLTl^i. -5-L 

rc»v m&tz 2-3fl!>/j\tB*jc««^*->fl t »si*n 

Tl**. «*»1Wa«Vh«iPl.1 ~Pl.l8»=»l-T 
*ftf*V>«« P 2, 1 ~ P 2, 18»Cffl«/ - 
tu 3?iJB©1 •Pfc*<Z>'.hpfli5EP3,18. P3,16- 
LT*n«l1-3fi*©<I^tWIP3.17. P3.1S. -tcffi 

;U6 3 AlC^-r-5cf>*<7)2^x 1 85"J<DgP»/\°^-> 
?S«E5 4 AlCfc^Ttiv 1 Ofc*(D'hpflSP3,10. P 
5, 10. P6,9< P4,9 tcWLT^tl^+l 1 Ofc*©'J^pffeE 
P4.10. P6.10. P5.9. P3,9 VlWB** 
ntl^i. ^i^t/bm 'JnpSJsEP3,10. p 

5,10. P6,9- P4,9 — y\$ffl— T'^^o 

[0044] 0 5t*s 03 (b) ©^I/\±©^1©S 
9NW6 1 ArtO'J^¥ia«©R5"J*iSU Cfl)H5tc 
*Jt>T, Y^IrIIC i frSTX^AlC j 5US<0'J^(E5iB« 
*<I4E3MUCQ|. j ( i = 1 ~ 1 8 ; j = 1 ~) T'SLT 
l^^o **fiW»«^Ey-fe;U6 3A. 63B© 

2«S~1 7frB©/ME¥««Qi,j KttSlMCB— © 

[0045] C©J:3 ft/J^IBttatJf'J^ESifHWWKJU© 
tiT, 0 1 ©lISiSJRffifSlS 1 2 A, 1 2B, KVffl 
^13A, 13B, 14 A, 1 4 B^SULTVTfi 

m 5 1 P T»4, 04 OWlW 5 5 Tjfx?" <fe -P iCfchO'JvpS 

P2.1. Pi. 2. P2.2- -. P2.18. Pl.18i:2W©/J\«l* 
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0/\°^-v^-Y^(Sjic^i!jLTiiisice¥-r?.o c<z> 

HR(C. #J*.tf'J^i§EPl,l St>P2,l Ocfc-SfctBran 0 * 

?x/\±(Dl5l— CD'M£¥^Q1,1 icln^-r 
5„ -5-LTs *iy\fll«>C¥«tt6 1 AT'lt H5£>$>1 
Hi 6 4T^-TJ:-5lc, £±<D'.Mk1:*U5EQi,i fr6S¥ 
£B8&LT. «T» 15>JB©/J«¥««Qi.2.Ql.3. 

[0046] -?x<7mz\ @4lC^-r«fc-5lC, 

3 5>JS<0^fSSEP3,18- P3,17. • •■ P3,11«>'<*-> 
Q2,18. • Q5,i8^+X*iRjl<:»iS»cS¥*R5. * 

«fc-5(Cx cf*a5<D8f@W/J\|ia[P3, 10. P4, 10. 
P5.10- P6,10< P6,9. P5,9. P4,9< P3,9 IZftLTm 

'M53im£Q5,17. • •. Q2,17~2ftg£>'JveWsEQ 
2,2.-. Q5,2 lC-X^[pJX« + X^|RlldlllSlC^¥«- 

m <D'hmm p 3, 8. ~ p 3, 1 ©/ - v*«#f= + y ansa 

K$n¥T 5<DK *tCS LT\ X/ \«iJT?t>*fJfS? *'J^¥ 
[0 0 4 7] H6lCCTT£3tCt *XM±4> 

$£§mi6 1 /K<D&>h&wmmcte, zti^nmto^ 

T'te, 04<D'J^SEPi,j fl>/tt«- >©«']*•**»«£ 
±Pi,j ?iUTl^. fflTLlf. Ie¥pI^6 1 A<7)1fiJ 

@©'ME¥«*tcM\ H*>MHttPi.i StfP2,i <affl 

*j§7\°$->, 'J>fHiS£Pl,2 St>P2.2 <0fflfiiM°*->. 

■■ ti. ^^'J-tryue 1 AF«ga)/jN|ni:^Hlci*, 

'J*«* P 3. 10»tf P 4, 10<*>tl«/ - 'J^feE P 5, 10 
&tfP6,10a>*l*i/\ o *->. •tfi£¥3rftTl,^o 
[0 0 4 8] C<Dl§^ *mT*im4<D® l dfr5 5. 
12150)1/1^6 4 T5VTJ: 3l=» >i*&LTK¥£*T3'J^ 

ftwmn'bmmP],) - xtt'j«w*Qi,j <*>ig# 

T'S/uTl^, fif-pTv 0 1 <D&WMiR{mfa$s 1 2B. 
12 A, &If fil|p)gg 1 3 A, 13B, 14 A, 14BK 

JzzmfamitmmtJzZ < mxz. tttte < ab*a < eft 

[0 0 4 9] £fc, *19JltMLT?7ofc=l>kf3.— S*tD 
•>SiU->3Vl:J:tilf, EUWVX-i'-hro'J^sEP 
i, j ©MfciUlSK 1 0 0 mACIWSM 3 0 m s e c 4) 

£ 6\ 318! LTIBf J* nfc'MH«t::l«*J!H»T * <h8tf@ 



* - zs&Bmznrc (mmz amm* \°* - > l t 

immibZ) 8<S£>'J^iSEP3, 10. P4,10. P5.10. p 
6,10. P6,9. P5,9. P4,9. P3,9 *«Wttl=IH»T S Z. 

[0 0 5 0] VUCs *WC*5l>T\ m^X<7±0)S 
8 0 fjsec (DfS^mZMMLtjiltH 

jjvr<*:-3K, mx.lX*X?±T°3i : ix 39J«0 9<I<7)'J^ 
KSFi.i. SFi.2.-. SF3,2. SF3,3 izBfi&TZ. 
^LT, 01 4>»WO«UFSRfllRl« 1 2 B, SlfH 

ms^fKpjs 1 3 b , 1 4 b *mm Lzw.+m^mz z. 

£\Z£-oT. H8lC^-TJ:5lCs *-tt6 9f@<D'J^lSES 
F 1, 1 ~SF 3> 3 It^lWWtCSlHl^yiSLTraW^T 
■5c CW^tC. ^X/NiT^IH— <D1 -3(D/Jxfn¥^6ltlC 

fE^^yjs-r^ttiCv naasu 1 2011*^+1^3 

Op s e ctf)Fi3Ba&*U 3@l«2 0(Jsec©PW 

[005 1] C(53ffx 35iJtX^0)eSia)'J^ 

H^M(R)-r-5>tcliSai 0 VJ-XTTcfc<, S^F^liai 
0 0 n s e cJ-XTT{BlR)-r«z:i:6 ,t T^*o 

1 0~ 1 0 0 /Li s e cffiit>ST'$5. 

[0052] ;^ic. ±at<^si«ga)m«Tt*ffiJ^^i2l 2 

(a) (C^-r<fe-5lC, TX^±<D/\°^-V^i§E5 0P5 
— SO) tf y ^T^W^ B F IZ £ r> TI^I— W^:?- IE <D'b 
fiH«SFi,i. SFi.2.-t=»#JLTt^*. LA^L^ft 1 ' 

[0 0 5 3] 0J3.(*H9lCCTrJ:3tiU ^x/\±c01O 
<7)^f±tC2aifflODy\°^->6 5Atf6 6«ttyiELrc 
/^->3^Sftr*ti©4:LT» B9 (a) lc^rX7? 
|£3«>ffX2, lOY^CBY 2I9/W-V6 5QIBX 
2MY2li> -i«!:Ufnfn2 0 0(imSy2 3 
O/L/mTfeUs 09 (b) K;5Vrx:S[Rja>tgX 3« M.O 
Y7?lR)OiliaY S^/N'-J'-Ve 6<£tgX SSl^Y 3tt, — 
^JtLT-^n^ni 8 0f/mStf2 4 0^m?S5tt 



(10) 
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e^x/\^\(Offi'Jv^/3<»:LT. 02 (a) ©77^± 
oaB»©^«*SFi.i. SFi.2.-*«Y3/0fc (C 

SFi,i,SFi,2,-rt(D/W->?@9 (a) ©M°*- 
>6 5<DliiU$u Xte09 (b) <D/\°*->6 6<Dmf&t 
fSo ^-LTs Ctl^'hfSSE<D/\^->«-i7X/\±'ve 

¥t s t z ^is^n^nw/ \°* - e >y =Hztst> 

[0 0 5 4] il-p-rSCtlCj;^, *tl* , ft<B/\**-V 

t\tm y >s lis fl 5 *^©^ / l jscs 

[0 0 5 5] Ml=» iaiWct^tCx 77^iLTA«* 

«D'JM»«fc#ffl*ft*. B1 Ott*fl)#»J©-ffll*jj* 
U 010 (a) ©fi/\±(51 O0D/J^¥filSB6 7(D 
ME/f*->tf, 010 (b) <D— £<JD/J\f64(5 6A4> 
ffi«/t*->» AtfHI 0 (c) <0ffc&<O'h««5 6B 

10 (b) <D'J\flttt5 6 A0ttm/t9— ■Jx/N 
DTtt, 010 (a) a>/J^E3p««6 7 0)flUIE/^-> 

*3#*jlt, 010 (d) tc^-r*?^ 3fla>/J«« 

JsS56C~56E ic-a^ffiffli/ - > t LTm V 
So *LTs Cft&3ffil©'.Mi«5 6C~5 6 E<7>/\°$ 
-Vfc-Jrx/^flDH— O 1 O0/J\(E^««lC(E35:"r*. 
Cl-pTSt, -^n^n^'MISES 6C~5 6 E£D-i7X/\ 
±'s©fiS**S»i»y, ^-pv»*«W-*0»?* 

[0 0 5 6] *-n>Jtt*U:J:*/tti— >«OH: 

rsnsicitfs. c©«fcaa/^-v««!)Hf»t*ig 
arstcw:* 0y*.tf0i ncsr<t-5fc*— o<j«¥1b 

JsElcSirrs/'C^-vPT 3£* <ll*r(B|lc2-pa5/\ 0 ^- 
>PT3a. PT3 blcftfelU *n?tl<DJ<&->P 
T3a, PT3 b«7X?<DJiaS'Jifiitt(;:BH-S£% 

PT 3*mJjfolC3m&L±lZft®lTZ>Z.£lZ£-?T. 9 

[0 0 5 7] *8£(i±a£0&tt«>)&flBlClB£7!r 



[0 0 5 8] 

H£JSfr< LTlEJf:ffi1III.«*«*&#SX/U-'7v h 
£l*D±7*Sf!)j£#fcS. **Wfl)*2©ffi««t 
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